WellBeing International

WBI Studies Repository
11-28-2022

Resource Document on the Nexus between Animal Welfare, the
Environment, and Sustainable Development
WellBeing International

Follow this and additional works at: https://www.wellbeingintlstudiesrepository.org/es_nexus

Recommended Citation
WellBeing International. 2022. Resource Document on the Nexus between Animal Welfare, the
Environment and Sustainable Development. (Ed. A.N. Rowan). First Edition. WellBeing International,
Potomac, Maryland, USA. Available at: https://www.wellbeingintlstudiesrepository.org/es/nexus

This material is brought to you for free and open access
by WellBeing International. It has been accepted for
inclusion by an authorized administrator of the WBI
Studies Repository. For more information, please contact
wbisr-info@wellbeingintl.org.

Purpose
This Resource Document has been developed to provide a convenient introduction to
and summary of the Nexus (or links) between Animal Welfare, the Environment, and
Sustainable Development. The document includes relevant citations and reports
addressing the topics encompassed by the Nexus. It will be maintained as a “living
document” (i.e., subject to periodic revisions) in the WellBeing International Studies
Repository (see https://www.wellbeingintlstudiesrepository.org/es_nexus/). The First
Edition, subsequent revisions, and open-access reference materials will be maintained
in the Repository to provide an easy-to-access one-stop resource for UNEP staff and any
others interested in the details of the Nexus.

Acknowledgments
Many thanks to the individuals listed immediately below who were invited by Andrew
Rowan and agreed to contribute observations, insights, materials, and references to this
resource document. Persons listed (in alphabetic order) have indicated they agree with
the overall content and message conveyed in the document. However, including their
names on the list below does not imply that they agree with every element or claim.
Andrew Rowan would also like to acknowledge the considerable background research on
the Nexus carried out by Janice Cox, a consultant to the World Federation for Animals,
and the invaluable assistance of Arjan van Houwelingen of World Animal Protection.
Editor-in-Chief:
Rowan, Andrew, D.Phil., WellBeing International
Reviewers:
Ferdowsian, Hope, M.D., University of New Mexico School of Medicine,
New Mexico, USA; Senior Editor, CABI One Health
Fraser, David, Ph.D., University of British Columbia, Vancouver, Canada
Macdonald, David, D.Phil., D.Sc., Wildlife Conservation Research Unit,
University of Oxford, UK
Ng, Yew-Kwang, Ph.D., Monash University, Melbourne, Australia
Verkuijl, Cleo, L.L.M., Stockholm Environment Institute, US
This document is published by WellBeing International. Any errors or egregious omissions in the
document are the sole responsibility of the document's Editor-in-Chief – Andrew Rowan, D.Phil.,
WellBeing International.
Recommended Citation: WellBeing International. 2022. Resource Document on the Nexus between
Animal Welfare, the Environment and Sustainable Development. (Ed. A.N. Rowan). First Edition.
WellBeing International, Potomac, Maryland, USA. Available at:
https://www.wellbeingintlstudiesrepository.org/es/nexus

Table of Contents

Introduction ..................................................................................................................... 7
What is the Nexus? ......................................................................................................... 9
Animal Welfare Actions/Initiatives by the UN and other International Organizations ...... 10
United Nations General Assembly ............................................................................. 11
United Nations Environment Program (UNEP)........................................................... 12
Intergovernmental Panel on Climate Change (IPCC) ................................................. 14
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) ..................................................................................................................... 15
One Health High-Level Expert Panel (OHHLEP) ....................................................... 15
World Health Organization ......................................................................................... 16
Food and Agriculture Organization ............................................................................ 17
The International Finance Corporation (IFC). ............................................................. 17
World Organization for Animal Health (WOAH – formerly the OIE) ............................ 18
The Development of Animal Welfare Science .............................................................. 18
Causal Links between Animal Welfare and Sustainable Development ....................... 19
Specific Issues ............................................................................................................. 21
Climate change.......................................................................................................... 21
Biodiversity ................................................................................................................ 22
Pollution..................................................................................................................... 22
Food Systems............................................................................................................ 23
Conflict and Disasters ................................................................................................ 24
Health Promotion and Pandemic Prevention (One Health) ........................................ 24
Consumption and Production..................................................................................... 25
Humane Education, Animal Welfare, Sustainability, and the Environment ................. 25
Accounting for Indirect Effects of the Animal Welfare, Environment, and Sustainable
Development Nexus .................................................................................................. 26
Animals Matter........................................................................................................... 26
Concluding Comments .................................................................................................. 27
Appendix 1: Climate Change and Animal Welfare ..................................................... 29
Terrestrial Carbon Sequestration ............................................................................... 29
Food System & Impacts on Climate ........................................................................... 29

Marine Carbon Sequestration .................................................................................... 36
Appendix 2: Biodiversity & Animal Welfare .................................................................... 41
Introduction................................................................................................................ 41
Major Reports ............................................................................................................ 41
Uses of Wildlife .......................................................................................................... 45
Terrestrial Wildlife for Food.................................................................................... 45
Food System Changes .......................................................................................... 46
Aquatic Wildlife for Food ........................................................................................ 50
Saving Land for Wildlife ......................................................................................... 52
Killing/Capturing Wild Animals for Entertainment & Other Uses ............................. 54
Invasive Alien Species........................................................................................... 56
The Wildlife Trade ..................................................................................................... 58
The Ocean Seabed and Biodiversity.......................................................................... 61
Appendix 3: What and How to Account for Indirect Effects of the Animal Welfare,
Environment, and Sustainable Development Nexus: Some General Conceptual
Considerations .............................................................................................................. 62

The Nexus

1

Introduction

2
3
4
5
6
7
8

In March of 2022, the UN Environment Assembly (UNEA – the “parliament” and governing
body for the United Nations Environment Program - UNEP) passed by consensus a
Resolution 1 emphasizing the importance of animal welfare to the environment and sustainable
development. The resolution requested the UNEP Executive Director to produce a report
exploring the links (widely referred to as the Nexus) between Animal Welfare, the
Environment, and Sustainable Development. This Resource document introduces the reader
to the Nexus topic and its complexities and supports the development of the requested report.

9

The text of the Resolution (UNEA 5.1) is reproduced below.

10
11

Resolution adopted by the United Nations
Environment Assembly on 2 March 2022

12

5/1. Animal welfare–environment–sustainable development nexus

13
14
15
16
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23
24
25
26
27
28
29
30
31
32
33

The United Nations Environment Assembly,
Recalling General Assembly resolution 70/1 of 25 September 2015,
entitled "Transforming our world: the 2030 Agenda for
Sustainable Development",
Taking note of the report of the Secretary-General on Harmony with
Nature (A/75/266), 2
Recalling that the environment and sustainable development are at the
core of the mandate of the United Nations Environment
Programme,
Acknowledging that animal welfare can contribute to addressing
environmental challenges, promoting the "One Health" approach
and achieving the Sustainable Development Goals,
Noting that the health and welfare of animals, sustainable development
and the Environment are connected to human health and wellbeing,
Acknowledging the increasing need to address these connections
through the One Health approach, among other holistic
approaches,
Acknowledging also that there is a strong body of science supporting
animal welfare,

1

United Nations Environment Assembly of the United Nations Environment Programme. 2022. Resolution adopted by the
United Nations Environment Assembly on 2 March 2022. UNEP/EA.5/Res.1. United Nations Environment Programme,
Nairobi, Kenya. Available at
https://wedocs.unep.org/bitstream/handle/20.500.11822/39795/ANIMAL%20WELFARE%e2%80%93ENVIRONMENT%e2%8
0%93SUSTAINABLE%20DEVELOPMENT%20NEXUS.%20English.pdf

2

United Nations General Assembly, 2020. Harmony with Nature. Report of the Secretary-General. Seventy-fifth session.
A/75/266. Available at https://documents-dds-ny.un.org/doc/UNDOC/GEN/N20/199/25/PDF/N2019925.pdf
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1. Requests the Executive Director of the United Nations Environment
Programme, subject to the availability of financial and human
resources, to produce a report, in close collaboration with the
Tripartite Alliance, whose members are the Food and Agriculture
Organization of the United Nations, the World Health
Organization and the World Organization for Animal Health, as
well as with the One Health High-Level Expert Panel, on the
Nexus between animal welfare, the environment, and
sustainable development by analysing the Nexus between
animal welfare, the environment and sustainable development,
identifying key partners and stakeholders to consult, where
relevant, in the preparation of the report, and preparing a
summary of the findings for consideration by Member States;
2. Also requests the Executive Director to submit the aforementioned
report for peer review by Member States;
3. Further requests the Executive Director to work in partnership with the
members of the Tripartite Alliance, through the strengthened
relationship of the United Nations Environment Programme with
the Alliance, including on matters related to animal welfare and
its Nexus with human health and the environment, through a
One Health approach;
4. Requests the Executive Director to report to the Environment
Assembly at its sixth session on the findings of the report.

57
58
59
60
61
62
63
64
65
66
67
68

Paragraph 88 of the United Nations (UN) document, The Future We Want 3, is referenced
explicitly in the above Resolution. It states that the UN is committed to strengthening the role
of the United Nations Environment Programme (UNEP) "as the leading environmental
authority that sets the global environmental agenda, promotes the coherent implementation of
the environmental dimension of sustainable development within the UN system and serves as
an authoritative advocate for the global environment." Paragraph 88 further sets out eight
principles outlining how UNEP might develop its mandate including empowering UNEP to
formulate UN "system-wide strategies on the environment," the promotion of "a strong
science-policy interface," the dissemination of "evidence-based environmental information,"
and the raising of "public awareness on critical, as well as emerging, environmental issues."
The Resolution wording wished to draw attention to the importance of UNEP's role in
establishing/maintaining a robust science-policy interface on the issues it addresses.

69
70
71
72
73

The UN General Assembly materials referencing UNEP indicate that UNEP is viewed as the
lead UN agency setting the environmental agenda (see UNEP About Us 4) and is expected to
take on a comprehensive role in protecting the global environment and addressing global
sustainability. UNEP is expected to address the Nexus with the support of its Quadripartite
Alliance partners (FAO, WHO, WOAH).

3 The Future We Want. Outcome document of the United Nations Conference on Sustainable Development, Rio de Janeiro,
Brazil, 20–22 June 2012. Available at https://sustainabledevelopment.un.org/content/documents/733FutureWeWant.pdf
4 UNEP. Undated. https://www.unep.org/about-un-environment.
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What is the Nexus?

75
76
77
78
79
80
81
82
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84
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A “Nexus” has been defined as a “connection” or “link” and also as a “causal link.” In this
Resource document, the Nexus addresses the determination of existing links between animal
welfare, the environment, and sustainable development. Furthermore, where links are
identified, the causalities and drivers of those links should be examined within a One Health
approach. The current examination of the Animal Welfare, Environment, and Sustainable
Development Nexus and the causality of the associated links should also align with the DPSIR
(Drivers, Pressures, State, Impact, Response) Framework 5 that has guided other UN Nexus
projects. These projects include several UN or IGO agency reports that have examined or are
examining the links between biodiversity, climate change, and other environmental issues.
Such projects identify the leading causes of various threats to the environment and
sustainable development and the strength of the evidence supporting such links. However,
causality is complex and may not involve a simplistic linear effect where improvements in
animal welfare lead directly to improvements in environmental health and sustainable
development or vice versa.

89
90

An IPBES scoping report 6 on the issue of a nexus and its relation to causality are relevant to
the UNEA resolution. The scoping report begins with the following paragraphs.

91
92
93
94
95

“1. There are strong interlinkages among the globally agreed goals of food and water
security, health for all, protecting biodiversity on land and in the oceans, and combating
climate change, among others. The Sustainable Development Goals are regarded as
“integrated and indivisible,” balancing the economic, social, and environmental
dimensions of sustainable development.”

96
97
98
99
100
101
102
103

“2. Interlinkages take various forms, including synergies, co-benefits, and trade-offs.
For example, while biodiversity and nature’s contributions to people are fundamental to
supporting food production, providing clean water, and ensuring good health, how we
produce our food impacts biodiversity, water quality, and climate change. The food
system is also a major determinant of health, as is how we broadly manage
ecosystems. Moreover, biodiversity loss and climate change affect our ability to
produce nutritious food, supply clean water, and ensure healthy lives. Thus, there is a
web of dependence, impact, and common drivers of change.”

104
105
106

As Liang & Zhong (2023) 7 note,
“Correlations between socioeconomic factors and the nexus are complex and far from
being simple linear relationships” and “Human production and consumption activities

5 Kristensen, P. 2004. The DPISR Framework. Available https://www.fao.org/land-water/land/land-governance/land-resourcesplanning-toolbox/category/details/en/c/1026561/.
6 IPBES 2019. Initial scoping report for deliverable 1(a): Assessing the interlinkages among biodiversity, water, food and health
(thematic assessment). Available at https://ipbes.net/sites/default/files/Initial_scoping_nexus_assessment_EN.pdf.
7 Liang, S. & Zhong, Q. 2023. Reducing environmental impacts through socioeconomic transitions: critical review and prospects.
Front. Environ. Sci. Eng. 17(2):24. Available at https://link.springer.com/content/pdf/10.1007/s11783-023-1624-1.pdf.
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108
109
110
111
112

are the underlying drivers of resource uses, environmental emissions, and associated
environmental impacts (e.g., ecosystem quality and human health). Reducing
environmental impacts requires understanding the complex interactions between [the]
socioeconomic system and environmental system. However, existing studies overlook
the dynamic nature of the interconnections among human society, economic, and
environmental systems.”

113
114
115
116
117

Kellner 8 outlines a case study examining the Water-Energy-Food nexus in Switzerland in
which the impact of climate change on biodiversity and food and energy production is
considered. However, the effects of climate change on the Swiss water supply were
overlooked. The case study stresses the importance of employing systems analysis in
examining the impacts and the causal links of complex human-environmental interactions.

118
119
120
121
122

A recent publication discusses the Nexus concept and associated methodologies for
examining a particular nexus and provides ten recommendations covering the most critical
nexus issues of today, emerging themes, and where future efforts should be directed. 9 In the
review’s section on Challenges and Future Directions, the authors note, “Like systems
thinking, the nexus approach is an important discipline in its own right.”

123
124
125

Ultimately, examining the nexus between animal welfare, the environment, and sustainable
development should not rely on relatively simple linear relationships but should engage the
systems analysis techniques and examine synergies and trade-offs as much as possible.

Animal Welfare Actions/Initiatives by the UN and other
International Organizations
126
127
128

Various parts of the UN system and several other international governmental organizations
(IGOs) are addressing or have addressed animal welfare. However, none of these efforts
specifically target the causal links (the Nexus) between animal welfare, the environment, and

8

Kellner, E. 2022. Identifying leverage points for shifting Water-Energy-Food nexus cases towards sustainability through the
Networks of Action Situations approach combined with systems thinking. Sustainability Sci. https://doi.org/10.1007/s11625022-01170-7.

9

Khan Z, Abraham E, Aggarwal S, Ahmad Khan M, Arguello R, Babbar-Sebens M, Bereslawski JL, Bielicki JM, Campana PE,
Silva Carrazzone ME, Castanier H, Chang F-J, Collins P, Conchado A, Dagani KR, Daher B, Dekker SC, Delgado R, Diuana
FA, Doelman J, Elshorbagy AA, Fan C, Gaudioso R, Gebrechorkos SH, Geli HME, Grubert E, Huang D, Huang T, Ilyas A,
Ivakhnenko A, Jewitt GPW, Ferreira dos Santos MJ, Jones J, Kellner E, Krueger EH, Kumar I, Lamontagne J, Lansu A, Lee
S, Li R, Linares P, Marazza D, Mascari MP, McManamay RA, Meng M, Mereu S, Miralles-Wilhelm F, Mohtar R, Muhammad
A, Opejin AK, Pande S, Parkinson S, Payet-Burin R, Ramdas M, Ramos EP, Ray S, Roberts P, Sampedro J, Sanders KT,
Saray MH, Schmidt J, Shanafield M, Siddiqui S, Suriano M, Taniguchi M, Trabucco A, Tuninetti M, Vinca A, Weeser B, White
DD, Wild TB, Yadav K, Yogeswaran N, Yokohata T and Yue Q (2022) Emerging Themes and Future Directions of MultiSector Nexus Research and Implementation. Front. Environ. Sci. 10:918085. https://doi.org/10.3389/fenvs.2022.918085 .
Available at https://dspace.library.uu.nl/bitstream/handle/1874/423041/fenvs_10_918085.pdf?sequence=1&isAllowed=y.
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130
131
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134
135
136

sustainable development, although a 2022 UN General Assembly Resolution 10
(A/RES/76/300) does reference the human right to a clean, healthy, and sustainable
environment. The causal links (Nexus) between animal welfare, the environment, and
sustainable development are the specific focus of the UNEA-5 Resolution. UNEP is a global
voice on the environment and the possible Nexus. It is essential that UNEP, in particular, now
addresses the Nexus and determines whether addressing animal welfare can contribute to
resolving environmental challenges, promoting a One Health approach, and achieving
sustainable development.

137
138
139

Various statements by other UN entities and IGOs that acknowledge directly or indirectly that
the promotion of animal welfare may have significant effects on environmental challenges and
Sustainable Development are reviewed in the next section.

140

United Nations General Assembly

141
142
143
144
145

The UN General Assembly published a landmark political declaration 11 (A/RES/70/1) in May
2015 entitled Transforming our World: the 2030 Agenda for Sustainable Development. This
document includes the following statement (approved by the 193 UN Member States) – "We
envisage a world in which … humanity lives in harmony with nature and in which wildlife and
other living species are protected."

146
147
148
149
150
151

However, the Sustainable Development Goals (SDGs) and their targets do not fully reflect the
aspirations of the above statement. The 169 SDG targets are primarily anthropocentric in their
focus, and none explicitly references the welfare of individual animals 12. Nevertheless, it has
been argued that humankind's welfare depends entirely on the welfare of global ecosystems
and that, increasingly, these ecosystems rely on humanity's collective ability and commitment
to protecting them and the animals that inhabit them. (see Verkuijl et al, 2022 13)

152
153
154

The 2019 Global Sustainable Development Report (GSDR), "The Future is Now: Science for
Achieving Sustainable Development 14," is a document prepared by an independent group of
scientists appointed by the UN Secretary-General. The 2019 report acknowledged for the first

10 UN General Assembly, 2022. The Human Right to a Clean, Healthy and Sustaonable Environment. Resolution adopted by
the general Assembly on 28 July. Available at https://documents-ddsny.un.org/doc/UNDOC/GEN/N22/442/77/PDF/N2244277.pdf.
11 United Nations, 2015. Transforming Our World: The 2030 Agenda for Sustainable Development, Paragraph 9. A/RES/70/1.
Available at
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20Sustainable%20Development%2
0web.pdf.
12 Visseren-Hamakers, I.J. 2020. The 18th Sustainable Development Goal. Earth System Governance 3,100047. Available at
https://www.sciencedirect.com/science/article/pii/S2589811620300069.
13. Verkuijl, C., Sebo, J., Hotzel, M.J., Visseren-Hamakers, I., Achakulwisut, P., Lima, M.B. & Green, J. 2022. Mainstreaming
animal welfare in sustainable development: a policy agenda. Stockholm+50 Background Paper Series. Stockholm
Environment Institute, Stockholm.
14 United Nations. 2019. Global Sustainable Development Report 2019: The Future is Now – Science for Achieving Sustainable
Development. Independent Group of Scientists appointed by the Secretary-General, United Nations, New York. Available at
The Future is Now – Science for Achieving Sustainable Development.
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155
156
157
158
159

time that animal welfare improvement was missing from the UN's SDGs and the 169 targets.
The following sentence is taken from the report. "The clear links between human health and
well-being and animal welfare are increasingly being recognized in ethics- and rights-based
frameworks. Strong governance should safeguard the well-being of wildlife and domesticated
animals with rules on animal welfare embedded in transnational trade." (pg. 117)

160
161
162

The 2022 High-Level Political Forum (the Forum conducts an annual review on the
implementation of the SDGs) issued a statement addressing animal well-being, amongst other
issues, as follows:

163
164
165
166
167
168
169

"We will promote the One Health approach and other holistic approaches to strengthen
synergies between the health of people, animals, plants and ecosystems. We
emphasize the importance of the One Health and other holistic approaches that deliver
multiple benefits to the health and well-being of people, animals, plants and
ecosystems, that would further strengthen the capacity to address biodiversity loss,
prevent, prepare for and respond to the emergence of diseases, including zoonotic
infections and future pandemics, and combat antimicrobial resistance." 15

170

United Nations Environment Program (UNEP)

171
172
173
174
175
176
177
178
179
180

Given the rapidly developing international support for (or attention to) animal welfare 16, it is
becoming more urgent for UNEP to pay much closer attention to the Nexus between animal
welfare, the environment, and sustainable development. The UNEA-5 Resolution provides an
opportunity for UNEP to conduct such a comprehensive assessment of the Nexus. While
UNEP may not have immediate access to animal welfare expertise, the organization's
experience producing the periodic Global Environment Outlook (an expert-led process) stands
UNEP in good stead to launch an in-depth exploration of the Nexus. UNEP also has a strong
network of partner organizations (e.g., the FAO, the WHO, and the World Organization for
Animal Health – WOAH (formerly the OIE)) that could advise on and support the production of
a comprehensive report.

181
182
183

UNEP's Medium-Term Strategy for 2022-2025, For People and Planet 17, highlights three
planetary crises – climate change, biodiversity and nature loss, and pollution/waste – all of
which have significant links to the welfare and treatment of animals.

15 Ministerial Declaration of the high-level segment of the 2022 session of the Economic and Social Council (ECOSOC) and the
2022 high-level political forum on sustainable development, Paragraph 15. Available at https://documents-ddsny.un.org/doc/UNDOC/GEN/N22/455/26/PDF/N2245526.pdf.
16 Sinclair, M., Lee, N., Hotzel, M., de Luna, M., Sharma, A., Idris, M., Derkley, T., Li, C., Islam, M., Iyasere, O., Navarro, G.,
Ahmed, A., Khruapradab, C., Curry, M., Burns, G., and Marchant., J. 2022. International perceptions of animals and the
importance of their welfare, Frontiers in Animal Science 3:960379, doi: 10.3389/fanim.2022.960379,
https://www.frontiersin.org/articles/10.3389/fanim.2022.960379/full
17 United Nations Environment Programme. 2022 For People & Planet. Available at
https://wedocs.unep.org/bitstream/handle/20.500.11822/35875/K2100501-e.pdf Page 2. The United Nations Environment
Programme (UNEP) strategy for tackling climate change, biodiversity and nature loss, and pollution and waste from 2022—
2025.
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184
185
186
187
188
189
190
191
192

UNEP also supported a 2021 report 18 by the London-based Chatham House on Food System
Impacts on Biodiversity Loss. The Chatham House report concluded that the Global Food
System is the primary driver of biodiversity loss. The report states on page 8, "Over the past
50 years, the biggest driver of habitat loss has been the conversion of natural ecosystems for
crop production or pasture." Farmed animals now dominate global biomass accounting for
60% of mammalian biomass (humans account for 36% leaving just 4% for wild mammals),
while farmed poultry account for 70% of global avian biomass 19. These numbers support Ng's
argument (Ng, 2016 20) that the reduction of animal suffering and improvements in animal
welfare for farmed animals could be cost-effective in terms of well-being economics.

193
194
195
196
197
198

The Chatham House report 21 also notes that the drive to lower food prices has adversely
affected human health (see Ferdowsian 2018 for additional context on health issues) 22
because the cheapest foods "are often calorie-dense but nutritionally poor" (pg. 14). On the
intensification of agriculture, the report states that if demand for food exceeds supply, then the
World could either reduce demand, convert new land to agricultural output, or grow more from
the land already being used for agriculture (that is, intensify production).

199
200
201
202
203
204
205
206
207
208
209

However, in many cases, intensification has proven unsustainable and has shifted external
costs onto the environment. "Sustainable intensification…implies that yield gains must not
come at the expense of biodiversity, good resource management, animal welfare, or other
ecological or ethical criteria." The concept of "sustainable intensification" 23 is contested due to
the multiple and distinct ways it has been interpreted and championed. Adding to the
contestation is the adverse impact intensification has had on farmed animal welfare. The
concept focuses on developing strategies where the land used for agriculture might be
reduced while producing more food. If the reduced land area can produce more food
sustainably and at a reasonable cost (where costs include both the usual production expenses
and external environmental costs), then the "saved" land could be reallocated for wildlife and,
perhaps, increase wild animal welfare and biodiversity.

18 Benton, T. G., Bieg, C. Harwatt, H., Pudasaini, R. & Wellesley, L. 2021. Food system impacts on biodiversity loss. Three
levers for food system transformation I support of nature. Chatham House, London. Available at
https://www.chathamhouse.org/sites/default/files/2021-02/2021-02-03-food-system-biodiversity-loss-benton-et-al_0.pdf. See
lines 161 et seq.
19 There are various sources reporting on global biomass. The website https://www.visualcapitalist.com/all-the-biomass-of-earthin-one-graphic/ provides an overview of all biomass on earth, while this story in the Guardian reports on the distribution of
mammalian and avian biomass - https://www.theguardian.com/environment/2018/may/21/human-race-just-001-of-all-life-buthas-destroyed-over-80-of-wild-mammals-study.
20 Ng, Yew-Kwang. 2016. How welfare biology and commonsense may help to reduce animal suffering. Animal Sentience 7(1).
Available at https://www.wellbeingintlstudiesrepository.org/animsent/vol1/iss.

21 Chatham House Report, see endnote 11.

22 Ferdowsian, H. 2018. Africa’s meat and dairy industry: a threat to the continent’s future. In: Africa and Her Animals (Eds. R.
Ebert & A. Roba). University of South Africa Press: Pretoria. Available at
https://www.phoenixzonesinitiative.org/resource/africas-meat-and-dairy-industry-a-threat-to-the-continents-future/.
23 Rockström, J., Williams, J., Daily, G., Noble, A., Matthews, N., Gordon, L., Wetterstrand, H., DeClerck, F., Shah, M., Steduto,
P., de Fraiture, C., Hatibu, N., Unver, O., Bird, J., Sibanda, L. & Smith, J. 2017. Sustainable intensification of agriculture for
human prosperity and global sustainability. Ambio 46, 4–17. https://doi.org/10.1007/s13280-016-0793-6.
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210
211
212
213
214
215
216

Various recommendations to shift the world towards "healthy diets" 24 (usually inferring that
“healthy” diets should emphasize the consumption of plant-based proteins and calories while
reducing the consumption of animal products) have appeared in the last few years (WHO
Healthy Diet 25). In 2018, UNEP issued a press release stating that "meat production is one of
the most destructive ways humans leave their footprint on the planet." 26 The 2019 IPBES
biodiversity report encouraged a shift to "healthy diets" (but does not define what that might
entail) to create a more sustainable food system and to spare land for wildlife.

217
218
219
220
221

Meanwhile, interest in plant protein sources and "cultured meat" as alternatives to animal
products is growing (see Roland Berger's analysis 27 of alternative proteins). Concern for
sustainability and animal welfare is already driving a shift to alternative proteins. Some of the
largest corporations involved in animal agriculture have begun to invest heavily in alternative
proteins, including cultured meat technologies.

222

Intergovernmental Panel on Climate Change (IPCC)

223
224
225
226
227
228
229
230

The IPCC has mentioned improvements to animal welfare as co-benefits of incremental
dietary shifts, notably an increased share of plant-based protein sources and the emergence
of food production technologies, such as transformative cellular agriculture, including cultured
meat and microbial protein. The report 28 notes that "[w]here calories, and ruminant animalsource food are consumed over health guidelines, reduction of excess meat (and dairy)
consumption is amongst the most effective measures to mitigate GHG emissions, with a high
potential for the environment, health, food security, biodiversity, and animal welfare cobenefits." (Chapter 12, pg 86)

231
232
233
234

The IPCC also discussed land use and animal agriculture in its 2019 climate change, land use,
and desertification Report 29. The report advocated (Chapter 5 – Food Security) the
consumption of healthy and sustainable diets high in coarse grains, pulses, fruits, and
vegetables and low in energy-intensive animal-sourced foods.

24 Garnett, T. Appleby, M.C., Balmford, A., Bateman, I.J., Benton, T.G., Bloomer, P., Burlingame, B., Dawkins, M., Dolan, L.,
Fraser, D., Herrero, M.T., Hoffman, I., Smith, P., Thornton, P.K., Toulmin, C., Vermeulen, S.J., Godfray, C.J. 2014. What is a
Sustainable Healthy Diet? A Discussion Paper. Food Climate Research Network, Environmental Change Institute, Oxford
University. Available at https://ccafs.cgiar.org/resources/publications/what-sustainable-healthy-diet-discussion-paper.
25 WHO. 2020. Healthy Diet. WHO Fact Sheets. Available at https://www.who.int/news-room/fact-sheets/detail/healthy-diet.
26 UNEP Press Release. 2018 (Nov. 8). Every bite of burger boosts harmful greenhouse gases: UN Environment Agency.
Available at https://news.un.org/en/story/2018/11/1025271.
27 Belderok, A., Broersen, D. & Zertouni, S. 2021. The Protein Revolution: The Future of Food. Roland Berger; Amsterdam.
28 IPCC. 2022. Climate Change 2022: Mitigation of Climate Change. Chapter 12, pg 86..
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
29 IPCC 2019. Special Report on Climate Change and Land. Full report available at https://www.ipcc.ch/srccl/, Chapter 5 https://www.ipcc.ch/srccl/chapter/chapter-5/
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Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES)

237
238
239
240
241
242

The IPBES is not a UN body. However, at the request of the UN General Assembly
(Resolution 65/162 of 2010), UNEP was requested to convene a plenary meeting to determine
the institutional arrangements for IPBES. At the subsequent IPBES Plenary, a resolution was
adopted, establishing the IPBES as "an independent intergovernmental body with its
headquarters in Bonn, Germany." The UNEP Governing Council in 2013 then agreed to
provide secretariat services to IPBES.

243

The IPBES logo also includes the logos of UNEP, UNESCO, FAO, and UNDP.

244
245
246
247
248
249

In 2019, IPBES published the first global assessment of biodiversity and ecosystem services
in almost 15 years. The report 30 was released on May 5, 2019, and concluded, "Nature is
declining globally at rates unprecedented in human history – and the rate of species
extinctions is accelerating, with grave impacts on people around the world now likely…."
However, according to the Chair of the IPBES assessment, Sir Robert Watson, "it is not too
late a make a difference."

250

One Health High-Level Expert Panel (OHHLEP)

251
252
253
254

OHHLEP was established at the G7 Summit in June 2021. OHHLEP's definition 31 of One
Health recognizes the interdependence of and close links between the health of humans,
domestic and wild animals, plants, and the wider environment. This definition is endorsed 32 by
the Quadripartite Alliance (FAO, WOAH, WHO, and UNEP). The full definition is as follows:

255
256
257
258

One Health is an integrated, unifying approach that aims to sustainably balance and
optimize the health of people, animals and ecosystems. It recognizes the health of
humans, domestic and wild animals, plants, and the wider Environment (including
ecosystems) are closely linked and inter-dependent.

30 IPBES 2019. Summary for policymakers of the global assessment report on biodiversity and ecosystem services. November
25. Available at https://zenodo.org/record/3553579#.Y1sHqXbMJ1N Nevertheless, transformative change will be needed to
conserve and restore Nature and ensure environmental sustainability. According to the report, the main culprits driving the
changes in Nature were (in order) increased changes in land and sea use, increased direct exploitation of organisms,
increased climate warming, increased pollution, and increasing problems with invasive species. The 2019 report also
mentions the need to address animal welfare in agriculture and food production (para 36, IPBES Report).
31 Adisasmito, W.B., Almuhairi, S., Behravesh, C.B., Pépé Bilivogui, P., Bukachi, S.A., Casas, N., Cediel Becerra, N. Charron,
D.F., Chaudhary, A., Ciacci Zanella, J.R., Cunningham, A.A., Dar, O., Debnath, N., Dungu, B., Farag, E., Gao,G.F., Hayman,
D.T.S., Khaitsa, M., Koopmans, M.P.G., Machalaba, C., Mackenzie, J.S., Wanda Markotter, W., Mettenleiter, T.C., Morand,
S., Smolenskiy, V., & Zhou, L. 2022. One Health: A New Definition for a Sustainable and Healthy Future. PLoS Pathog. 18(6):
e1010537.
32 WHO 2021. Tripartite and UNEP support OHHLEP's definition of "One Health", WHO Press Release, 1 December, 2021.
Available at https://www.who.int/news/item/01-12-2021-tripartite-and-unep-support-ohhlep-s-definition-of-one-health.
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The approach mobilizes multiple sectors, disciplines and communities at varying levels of
society to work together to foster well-being and tackle threats to health and ecosystems,
while addressing the collective need for clean water, energy, and air, safe and nutritious
food, taking action on climate change, and contributing to sustainable development.
Animal welfare is specifically recognized as one of five foundational "key underlying principles"
by OHHLEP as follows:
"4. Stewardship and the responsibility of humans to change behavior and adopt
sustainable solutions that recognize the importance of animal welfare and the integrity
of the whole ecosystem, thus securing the well-being of current and future
generations."

269
270
271
272
273
274
275
276
277

OHHLEP's recognition of animal welfare as one of five foundational principles underscores the
importance of developing a more robust examination and understanding of the Nexus. It would
also likely be a challenge to "optimize the health of people, animals, and ecosystems" without
a much deeper understanding of the Nexus. The recent global pandemic and the emergence
of a Highly Pathogenic Avian Influenza strain from intensive poultry systems are two recent
and concrete examples of the dangers of not developing a better understanding of the links
between global diseases, human health, and animal welfare. The growing threat33 of
antimicrobial resistance that the WHO is now highlighting is another example of the links
between animal welfare, human health, and global sustainability.

278

World Health Organization

279
280
281
282
283
284
285

In 2020, a paper 34 authored by WHO staff commented on the links between human and
animal well-being, especially during and after natural disasters. "Livestock are needed for food
supply, family nutrition, family income, asset savings, soil productivity, livelihoods, transport,
agricultural traction, agricultural diversification and sustainable agricultural production, family
and community employment, ritual purposes and social status." An estimated 1 billion people
living in extreme poverty worldwide depend on livestock for income and social security 35. Still,
the importance of animals in the lives of the poor is often not recognized or is undervalued.

33 WHO. 2021. Antimicrobial Resistance. 17 November. World Health Organization, Geneva. Available at
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
34 Gongal G, & Ofrin R. H. 2020. Animal welfare, One Health and emergency preparedness and response in the Asia-Pacific
region. WHO South-East Asia J Public Health 9:50-1. Available from: http://www.whoseajph.org/text.asp?2020/9/1/50/282996; see also Carrick, L. & Blanchard, K. 2022. Animals, disasters and marginalised
groups. Available at https://www.drrdynamics.com/publications.
35 World Bank. 2022. Briefing Paper. Moving Towards Sustainability: The Livestock Sector and the World Bank. Available at
https://www.worldbank.org/en/topic/agriculture/brief/moving-towards-sustainability-the-livestock-sector-and-the-world-bank.
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Food and Agriculture Organization

287
288
289
290
291
292

In 2006, the FAO produced an influential report, Livestock's Long Shadow36, describing the
substantial impacts of raising livestock for food on the world's environment. In 2019, the FAO
office in China commented37 on animal welfare, saying, "Animal welfare is at the heart of
FAO's mandate to address food insecurity and malnutrition, in contribution to the achievement
of 2030 SDGs that the member countries have solemnly adopted. Specifically, animal welfare
is key to achieving SDG 2 on hunger eradication and SDG 12 on sustainable consumption."

293
294

For example, according to a 2008 FAO report 38 on Capacity Building to Implement Good
Animal Welfare Practices (Para 7.1, pg. 23),...

295
296
297
298

"the FAO should not treat animal welfare as a stand-alone issue but as one of the
many goals it pursues such as food safety and security, human and animal health,
environmental sustainability, worker safety, rural development, gender equality, and
social justice."

299
300

The FAO recently added language 39 commenting on the welfare of aquatic animals raised for
food (estimated to number in the hundreds of billions 40).

301

The International Finance Corporation (IFC).

302
303
304
305
306
307
308
309
310

The IFC produced a Good Practice Note in 2006 and then updated it in December 2014
entitled Improving Animal Welfare in Livestock Operations 41. The document (page 21) refers to
sustainable economic development and notes that the "IFC recognizes the important
relationship between animal welfare, livestock enterprise productivity, animal health, and food
safety." The next update should acknowledge the critical links with One Health, given the
global impact of the Covid pandemic, the global concerns regarding the developing resistance
to available antimicrobials, and the current circulation of a highly pathogenic avian influenza
(HPAI) (emerging apparently from the intensification of poultry production) around the globe
and significantly affecting wild seabird populations 42. An IFC handbook 43 on animal

36 FAO. 2006. Livestock’s long shadow. Available at https://www.fao.org/3/a0701e/a0701e.pdf.
37 FAO in China. 2019. Animal welfare, the issue we need to care about. Available at https://www.fao.org/china/news/detailevents/en/c/1235599/
38 FAO 2008. Capacity Building to Implement Good Animal Welfare Practices. Report of the FAO Expert Meeting - FAO
Headquarters (Rome) - 30 September - 3 October 2008. Available at https://www.fao.org/publications/card/es/c/ae38186a8af3-5662-883d-b73a477f1507/.
39 Aquatic Life Institute. 2022. FAO Elevates Aquatic Animal Welfare. Available at https://ali.fish/blog/fao-elevates-aquaticanimal-welfare.
40 Franks, B., Ewell, C. & Jacquet, J. 2021. Animal welfare risks of global aquaculture. Science Advances 7(14), DOI:
10.1126/sciadv.abg0677. Available at https://www.science.org/doi/10.1126/sciadv.abg0677.
41 IFC Good practice Note. 2014. Improving Animal Welfare in Livestock Operations. Available at
https://openknowledge.worldbank.org/handle/10986/21505.
42 Kuiken, T. & Cromie, R. 2022. Protect wildlife from livestock diseases. Science 378:5. DOI: 10.1126/science.adf095.
Available at https://www.science.org/doi/full/10.1126/science.adf0956.
43 IFC 2014. Environmental and Social Management System Implementation Handbook: Animal Production. Washington, DC.
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production's environmental impacts also lists the top risks associated with animal production –
liquid waste from livestock, deforestation (especially where meat production involves
deforestation), desertification, and adverse effects on local freshwater supplies.

314

World Organization for Animal Health (WOAH – formerly the OIE)

315
316
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The World Organization for Animal Health (not part of the UN System) started developing
science-based standards on animal welfare in 2002 44. In 2017, WOAH published its Animal
Welfare Strategy 45 that includes the following lead objective – "a world where the welfare of
animals is respected, promoted and advanced, in ways that complement the pursuit of animal
health, human well-being, socio-economic development, and environmental sustainability"
(page 2). All 182 WOAH member countries have accepted the body of animal welfare work
developed by WOAH.

The Development of Animal Welfare Science
322
323
324
325
326

Considerable progress has been made in the development of scientific understanding of
animal welfare and its measurement since the original Brambell Committee Report 46 on farm
animal welfare was published in the United Kingdom in 1965. The books by David Fraser
(2008 47), Marian Dawkins (2021 48), and John Webster (2022 49)provide an excellent overview
of the topic and its evolution over the last fifty years.

327
328
329
330
331
332

Public attitudes regarding animal welfare have also evolved in the last half-century. Animal
welfare advocacy is no longer concentrated in Europe and North America 50. Animal welfare
advocacy has taken root in Asia (primarily India and now in China 51), Africa, and South
America. Animal welfare and the science of animal sentience is now a global phenomenon
with strong public and academic support worldwide, including many "animal welfare" centers
established at universities around the globe.

44 WOAH 2002. Report of the Meeting of the OIE Working Group on Animal Welfare, 16-18 October, Paris. Available at
https://www.woah.org/fileadmin/Home/eng/Internationa_Standard_Setting/docs/pdf/AW_WG_october2002_eng.pdf.
45 WOAH. 2017. OIE Global Animal Welfare Strategy, May 2017. Paris, France. Available at
https://www.woah.org/app/uploads/2021/03/en-oie-aw-strategy.pdf.
46 Brambell, F.W.R. 1965. Report of the Technical Committee to Enquire into the Welfare of Animals kept under Intensive
Livestock Husbandry Systems. Cmnd 2836, HMSO, London. Available at https://edepot.wur.nl/134379.
47 Fraser, D. 2008. Understanding Animal Welfare: The Science in its Cultural Context. Wiley Blackwell, Chichester, UK.
48 Dawkins, M.S. 2021. The Science of Animal Welfare: Understanding what Animals Want. Oxford University Press: Oxford.
49 Webster, J. 2022. Animal Welfare: Understanding Sentient Minds and Why it Matters. Wiley-Blackwell, Chichester, UK.
50 Sinclair, M., Lee, N.Y.P., Hötzel, M.J., de Luna, M.C.T., Sharma, A., Idris, M., Derkley, T., Li, C., Islam, M.A., Iyasere, O.S.,
Navarro, G., Ahmed, A.A., Khruapradab, C., Curry, M., Burns, G.L. & Marchant, J.N. 2022. International perceptions of
animals and the importance of their welfare. Front. Anim. Sci. 3:960379. https://doi: 10.3389/fanim.2022.960379
51 Li, P. J. 2021. Animal Welfare in China. University of Sydney Press; Sydney.
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Causal Links between Animal Welfare and Sustainable Development

334
335
336
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341

The treatment of animals is a global issue and affects a wide range of human behaviors and
the global environment through those behaviors. It is now widely accepted that the welfare of
sentient animals (capable of experiencing positive or negative feelings) is important 52. Most
High-Income Countries have established laws that punish individuals' cruel treatment of
animals. However, in the past few decades, new animal laws have begun to focus on
institutional (rather than individual human) behavior. They are now starting to address how
institutions such as intensive animal agriculture treat the animals in their care. The Global
Animal Law website 53 provides examples of animal protection legislation and policy worldwide.

342
343
344
345
346
347

How animals are treated affects a range of current SDGs. Table 1 (see also approach in
Keeling et al., 2022 54) identifies the seventeen SDGs and includes a rough estimate of the
impact that global treatment of animals (both domestic and wild) might have on achieving each
goal. The number of plus signs in column three indicates the potential impact of animal
welfare, where +++ denotes a very significant impact. The table does not consider the reverse,
namely the impact of any particular SDG on either animal treatment or welfare.

348
349
350
351
352
353
354
355
356

The causal relationships between improved animal welfare and a positive impact on the 169
targets identified for the seventeen SDGs have not, in many cases, been definitively
established. For this reason, an expert-led process is needed to explore and identify the
Nexus between animal welfare, the environment, and sustainable development goals. The UN
General Assembly has designated UNEP (see Paragraph 88 in The Future We Want 55) as
"the leading environmental authority that sets the global environmental agenda" and "promotes
the coherent implementation of the environmental dimension of sustainable development." It
is, therefore, appropriate for UNEP to examine how attention to animal welfare might affect
progress toward the seventeen SDGs.

357

Table 1: Individual SDGs and Potential Impact of Attention on Animal Welfare
SDG
#
1

SDG
No Poverty

AW
Impact
+++

mine
More than one billion people rely on animals for livelihoods
(e.g., transport) & economic security 56. AW attention has

52 See Rowan, A.N., D’Silva, J.M., Duncan, I.J.H. & Palmer, N. 2021. Animal sentience: history, science and politics. Animal
Sentience 31(1), DOI:10.51291/2377-7478.1697 and Commentaries. Available at
https://www.wellbeingintlstudiesrepository.org/animsent/vol6/iss31/1/.
53 Global Animal Law (GAL Association). Database Legislation. Animal Legislations in the World at National Levels.
https://www.globalanimallaw.org/database/national/index.html.
54 Keeling, L.J., Marier, E.A., Antillon, G.O., Blokhuis, H.J., Larsson, B.S. & Stuardo, L. 2022. A global study to identify a
potential basis for policy options when integrating animal welfare into the UN Sustainable Development Goals. Frontiers An.
Sci. 3:974687. https://doi.org/10.3389/fanim.2022.974687.
55 The Future We Want. Outcome document of the United Nations Conference on Sustainable Development, Rio de Janeiro,
Brazil, 20–22 June 2012. Available at https://sustainabledevelopment.un.org/content/documents/733FutureWeWant.pdf.
56 World Bank. 2022. Moving Towards Sustainability: The Livestock Sector and the World Bank. A Briefing Paper on Poverty.
https://www.worldbank.org/en/topic/agriculture/brief/moving-towards-sustainability-the-livestock-sector-and-the-world-bank.
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2

Zero Hunger

+++

3

Good Health & WellBeing

+++

4

Quality Education

+

5

Gender Equality

+

6

Clean Water

+++/-

7
8

Clean Energy
Decent Work

0
+

9
10

Industry & Innovation
Reduced Inequalities

+?
+/-

already benefited this group. Income inequality increases as
investment in large animal production systems increases.
Diverting arable land from the production of livestock feed to
food for direct human consumption could increase the
availability of food for humans and, perhaps, land area for
wild animal protection 57.
Relationships with animals (both domestic and wild) are
reported to improve human health & well-being but also
have adverse impacts – e.g., zoonoses. There are many
connections with animal welfare 58.
Animal topics hold student attention – engagement with
animals contributes to educational success. Humane
education is widely endorsed 59.
In East Africa, women take on essential roles in wildlife
conservation, providing management opportunities 60.
Animal agriculture can increase gender inequality.
Animal agriculture is a significant user of and polluter of
fresh water sources (corn/soy for animals contributes to
ocean dead zones because of fertilizer run-off). 61
Working animals aid the global poor 62. Worker safety is an
issue in the meat industry 63.

57 Ritchie, H. 2021. If the world adopted a plant-based diet, we could reduce global agricultural land use from 4 to 1 billion
hectares. https://ourworldindata.org/land-use-diets.
58 Animals and human health Fine, A.H. 2019. Handbook on Animal-Assisted Therapy: Foundations and Guidelines for AnimalAssisted Interventions. 5th Edition. Academic Press, New York. Destoumieux-Garzón D, Mavingui P, Boetsch G, Boissier J,
Darriet F, Duboz P, Fritsch C, Giraudoux P, Le Roux F, Morand S, Paillard C, Pontier D, Sueur C and Voituron Y (2018) The
One Health Concept: 10 Years Old and a Long Road Ahead. Front. Vet. Sci. 5:14. doi: 10.3389/fvets.2018.00014.
59 Unti, B. & DeRosa, B. 2003. Humane Education Past, Present, and Future. In D.J. Salem & A.N. Rowan (Eds.), The state of
the animals II: 2003 (pp. 27-50). Washington, DC: Humane Society Press.
https://www.wellbeingintlstudiesrepository.org/sota_2003/4/.
60

AWF, 2003. Women Play Critical Role in African Conservation. https://www.awf.org/news/women-play-critical-role-africanconservation.

61

Animal ag and water use & pollution. FAO 2006. Livestock’s Long Shadow, Chapter 4
https://www.fao.org/3/a0701e/a0701e.pdf

62 Working animals and global poor - InfoResources Focus No 1/07, 2007. The Livestock Revolution: An Opportunity for Poor
Farmers. Available at https://web.inforesources.bfh.science/pdf/focus07_1_e.pdf; de Haan,C., Schillhorn van Veen, T.,
Brandenburg, B., Gauthier, J., Le Gall, F., Mearns, R. & Siméon, M. 2001. Livestock Development: Implications for Rural
Poverty, the Environment, and Global Food Security. The World Bank, Washington, DC. Available at
www.wds.worldbank.org/external/default/main.
63 Worker safety in meat industry - Stull, D. & Broadway, M. 2004. Slaughterhouse blues: The meat and poultry industry in North
America. Toronto: Wadsworth.
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Sustainable Cities &
Communities

+

12

+++

13

Responsible
Consumption
Climate Action

14

Life Below Water

+++

15

Life on Land

+++

16

Peace & Justice

+

17

Partnerships

0

+++

Animals in cities are a source of injury, pollution, and
disease. Improved welfare for urban animals leads to safer
& healthier communities 64. Pets bring joy 65.
See SDG 2; Also consider other wildlife products such as
furs, ivory & rhino horn 66.
Animal agriculture is a significant source of greenhouse gas
(GHG) emissions. The 2006 FAO report – Livestock's Long
Shadow 67 describes contributions to climate change.
Global fisheries are under stress; Marine animals are
important in removing GHG (e.g., "fish carbon"). The latest
State of Fisheries report (SOFIA 2022 68) notes aquaculture
growth "must not come at a cost to aquatic health, animal
welfare, biodiversity or social equality." (pg. 111).
Biodiversity decline imperils global ecosystems and
sustainability 69 – see SDG 2 on increasing land for wildlife.
Arguably, a world that addresses animal welfare will also be
one in which conflict and crime are reduced – see J. Zaki,
2022. The War for Kindness 70

Specific Issues
359

Climate change

360
361
362
363
364
365
366
367
368

The links between animal protection, animal conservation, animal welfare, and mitigating
climate change are extensive. Tropical forests and the oceans sequester large amounts of
greenhouse gases, and as it turns out, animals are important facilitators in both instances. In
terrestrial biomes, animals support the propagation of trees by spreading their seeds. In the
oceans, large vertebrates take up and sequester carbon in their bodies (described as "fish
carbon") 71. When these animals die, their bodies fall to the ocean floor, where their carbon is
subsequently sequestered. In addition, marine phytoplankton takes up and sequesters large
amounts of carbon. Oceans and terrestrial ecosystems sequester approximately 5.6 gigatons
of carbon per year, about 60% of current anthropogenic emissions, and wild animals play an
64 Kalof, L. (Ed.). 2017. The Oxford Handook of Animal Studies. Oxford University Press, Oxford (see chapter 6 on “Roaming
Dogs”, A Arluke & K.N. Atema, pp. 113-134 and chapter 29 on “Lively cities: people animals and urban ecology”. By M Owens
& J Wolch, pp. 542-570.) Sahu BK, Parganiha A, Pati AK (2021) A population estimation study reveals a staggeringly high
number of cattle on the streets of urban Raipur in India. PLoS ONE 16(1): e0234594. Available at
https://doi.org/10.1371/journal.pone.0234594https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0234594.
65 McConnell, A.R., Lloyd, E.P & Humphrey, B.T. 2019. We are family: Viewing pets as family members improves wellbeing.
Anthrozoos 32: 459-470. Available at https://www.tandfonline.com/doi/abs/10.1080/08927936.2019.1621516.
66 Wildlife trade, legal and illegal – MacDonald, D.W., Harrington, L.A., Moorhouse, T.P. & D’Cruze, N. 2021. Trading Animal
Lives: Ten Tricky Issues on the Road to Protecting Commodified Wild Animals. Bioscience 71:1-15.
67 FAO 2006. Livestock’s long shadow. Available at https://www.fao.org/3/a0701e/a0701e.pdf.
68 FAO 2022. SOFIA – The State of World Fisheries and Aquaculture: Towards Blue Transformation. Available at
https://www.fao.org/3/cc0461en/cc0461en.pdf..
69 Living Planet Report 2022 - https://www.livingplanetindex.org/.
70 The War for Kindness Zaki, J. 2022. The War for Kindness. Available at https://www.warforkindness.com/.
71 UNEP. 2018. Business unusual: How “fish carbon” stabilizes our climate. Available at https://www.unenvironment.org/newsand-stories/story/business-unusual-how-fish-carbon-stabilizes-our-climate
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important role in this process. If the number of wild animals falls, terrestrial and oceanic carbon
sequestration will be adversely affected.

371
372
373
374
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377
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379

Animal agriculture also has a significant impact on climate change processes. It has been
estimated that raising animals to produce human food may be responsible for 14.5-16.5% of
annual global greenhouse gas emissions. Changing the global food system to reduce the
number of animals fed, maintained, and slaughtered would result in significant positive
outcomes for Climate change. These positive effects include reducing the totality of animal
suffering in the food system, positively impacting global warming, reducing the human burden
of disease from malnutrition, and saving an estimated 8 million human lives by 2050 72. In other
words, reducing farmed animal suffering by limiting the number of animals raised and fed
would benefit animal welfare, global warming, and human health.

380
381

Please refer to Appendix 1 for a more in-depth discussion of Climate Change, including links
and relevant citations.

382

Biodiversity

383
384
385
386
387
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389

Farmed animals have had a significant adverse impact on biodiversity (and the release of
greenhouse gases). Expanding land use to support animal agriculture is a primary driver of
biodiversity loss. Modern intensive animal agriculture also has adverse impacts on animal
welfare. The provision of large grazing areas for increasing numbers of farmed animals and
the loss of forests when creating land to grow livestock feed or graze livestock are drivers of
losses in biodiversity. The 2022 Living Planet Index 73 reports an average decline of 69% in
32,000 species populations since 1970.

390
391

Please refer to Appendix 2 for a more in-depth discussion of Biodiversity, including links and
relevant citations.

392

Pollution

393
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Animal agriculture is a significant cause of pollution in many parts of the world. In its 2006
report, Livestock's Long Shadow 74, the FAO states that the livestock sector is probably the
largest source of water pollution and a significant source of land-based pollution. "The Preface
notes that the report will help "raise the attention of both the technical and the general public to
the very substantial contribution of animal agriculture to climate change and air pollution, to
land, soil and water degradation and the reduction of biodiversity." The main issues include

72 Sun, Z., Scherer, L., Tukker, A., Spawn-Lee, S, Bruckner, M., Gibbs, H., & Behrens, P. 2022. Nature Food, Volume 3. Dietary
change in high-income nations alone can lead to substantial double climate dividend. January 2022. www.nature.com/natfood
29. https://www.nature.com/articles/s43016-021-00431-5.epdf?sharing_token=Uy1qkqxSXRCFFxqXMCjuNRgN0jAjWel9jnR3ZoTv0N2FyxYfUZnImV-FtBguc_Z3evcJzAo3FJKL2SiZ5fsD1sXAZT9UfcnDkoDcnB_S0BM16kgeEgNim5Zqod_BU8BChZEHPhOFOLojiolJmT1ek4e-Ai14a7kMqyT983zMQ%3D
73 Zoological Society of London & World Wildlife Fund. 2022. Living Planet Report 2022, Available at
https://www.livingplanetindex.org/.
74 FAO 2006. Livestock’s Long Shadow. Available at https://www.fao.org/3/a0701e/a0701e.pdf.
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water pollution caused by run-off of livestock waste and the fertilizers used for feed production
and air pollution, including the release of methane from livestock manure and rumen
fermentation. The 2022 Global Land Outlook summary 75 from the UN Convention to Combat
Desertification (UNCCD) notes (Para 1.2) that "Of nine planetary boundaries used to define a
'safe operating space for humanity,' four have already been exceeded: climate change,
biodiversity loss, land use change, and geochemical cycles. The report further notes that "poor
rural communities, smallholder farmers, women, youth, indigenous peoples, and other at-risk
groups are disproportionately affected by desertification, land degradation, and drought" (page
2). Improving how farmed animals are raised to accommodate their improved welfare would
require more space and probably reduce the number of animals housed in confinement and
the number of raised animals. If the number of farmed animals being raised goes down, then
the accompanying animal waste leading to water and air pollution would also decline.
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Food Systems

412
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According to the FAO, approximately 5 billion hectares of land (around 38% of the world's land
surface) are devoted to agriculture76. About one-third of this land is used to grow crops, while
the remaining two-thirds consists of meadows and pastures for grazing livestock. Fisher 77
(2014) and Ritchie 78 (2022) reported that land use trends are beginning to show positive
signs. Still, they argue that these positive trends may not continue as the human population
grows. The world is still converting forested areas in the tropics to cropland to grow feed for
animals. Given the relatively low rate of conversion of plant protein into animal protein, the
high demand for freshwater to support intensive animal agriculture, and the loss of carbon
storage and animal species when tropical forests are cleared, these trends need to be
reversed. Using cropland to support raising animals for food is not an efficient use of global
land resources, and the world needs to reconsider 79 what food it produces and how the global
food system functions.
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Undeniably inefficiencies in the global food system must be addressed as the human
population edges up to 10 billion persons and beyond. It has been estimated that if everyone
switched to a plant-based diet, global agricultural land use would fall by around 3 billion
hectares (approximately a 60% reduction in agricultural land, Ritchie, 2021 80). Such a dietary
75 UNCCD 2022. The 2022 Global Land Outlook summary from the United Nations Convention to Combat Desertification.
Available at https://www.unccd.int/sites/default/files/2022-04/GLO2_SDM_low-res_0.pdf.
76 FAO 2020. Land use in agriculture by the numbers. (May 7). Available at
https://www.fao.org/sustainability/news/detail/en/c/1274219/.
77 Fisher, J. 2014. Global agriculture trends: Are we actually using less land? June 18.
https://blog.nature.org/science/2014/06/18/global-agriculture-land-sustainability-deforestation-foodsecurity/.
78 Ritchie, H. 2022. After millennia of agricultural expansion, the world has passed ‘peak agricultural land.’ Our World in Data,
Oxford University. Available at https://ourworldindata.org/peak-agriculture-land.
79 Garnett, T. Appleby, M.C., Balmford, A., Bateman, I.J., Benton, T.G., Bloomer, P., Burlingame, B., Dawkins, M., Dolan, L.,
Fraser, D., Herrero, M.T., Hoffman, I., Smith, P., Thornton, P.K., Toulmin, C., Vermeulen, S.J., Godfray, C.J. 2014. What is a
Sustainable Healthy Diet? A Discussion Paper. Food Climate Research Network, Environmental Change Institute, Oxford
University. Available at https://ccafs.cgiar.org/resources/publications/what-sustainable-healthy-diet-discussion-paper.
80 Ritchie, H. 2021. If the world adopted a plant-based diet, we would reduce global agricultural land use from 4 to 1 billion
hectares. Available at https://ourworldindata.org/land-use-diets.
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change would free up land for wild animals and support plant and tree growth, thereby
removing carbon from the atmosphere and alleviating climate change, and would help move
the world to greater long-term sustainability. The new revolution 81 in alternative protein
technology may provide an additional technological fix moving the world to greater
sustainability.

433

Conflict and Disasters

434
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Conflict and disaster situations affect humans and animals (see reports on Hurricane Katrina 82
in the USA, the Fukushima 83 earthquake in Japan, and the Sendai Framework 84 for Disaster
Risk Reduction 2015-2030). For people living in poverty, disaster relief must address not only
direct assistance to people but also support for their animals on whom they depend for their
livelihoods 85. Land mines are a particular problem for people (and animals) living in conflict
situations. Mined land cannot be used to grow food or support pastoral livelihoods. It has been
estimated 86 that for every human maimed or killed by a landmine, many animals suffer the
same fate.

442

Health Promotion and Pandemic Prevention (One Health)

443
444
445
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In the wake of the Covid 19 pandemic, the world has been thoroughly sensitized to the threats
stemming from collecting and eating wild animals (although no wild animal has yet been
definitively identified as the source of the Covid 19 coronavirus). But pandemic threats are not
solely associated with wild animals. In a paper 87 published in 2007 in Critical Reviews in
Microbiology (volume 33:243-299), Michael Greger reviews the potential threats to humans
from zoonotic pathogens and pays special attention to avian influenza and the expansion of
intensive poultry production. He notes that the emergence of the highly pathogenic influenza A
subtype (HPAI) in 1997 generated significant alarm in public health circles. Although the ratio
of avian to human deaths exceeds a million to one, public health organizations remember that
an avian influenza virus "triggered the single deadliest disease event in human history: the
1918-1919 influenza pandemic. During the 1918-1919 pandemic, 30% of the world's
population may have fallen ill, and 50 million may have died." The current Covid 19 pandemic

81 Belderok, A., Broersen, D. & Zertouni, S. 2021. The Protein Revolution: The Future of Food. Roland Berger; Amsterdam.
82 Rizzuto, T.E. & Maloney, L.K. 2008. Organizing chaos: Crisi management in the wake of Hurricane Katrina. Prof. Psychol.
Res. & Pract. 39:77-85.
83 Ito, N., Natsuhori, M., Wada, S., Kawamata, J., Masuda, K., Sato, T., Kawasaki, A. & Kakizaki, T. (2013). The Study on the
Impact of the Fukushima Nuclear Accident on Animals. Laboratory of Veterinary Radiology and Biology, School of Veterinary
Medicine, Kitasato University, Towado, Japan. https://www.wellbeingintlstudiesrepository.org/hw_disast/2/.
84 United Nations Disaser Risk Reduction. 2015. Sendai Framework for Disaster Risk Reduction 2015-2030. Available at
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030.
85 Sawyer, J. & Huertas, G. 2018. Animal Management and Welfare in Natural Disasters. Routledge, London.
https://doi.org/10.4324/9781315640907.
86 Andersson, N., de Sousa, C. P. & Paredes, S. 1995. Social cost of land mines in four countries: Afghanistan, Bosnia,
Cambodia, and Mozambique. BMJ 311:718-721.
87 Greger, M. 2007 The human/animal interface: emergence and resurgence of zoonotic infectious diseases. Crit Rev Microbiol.
33:243-299.
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has infected over 600 million people (less than 10% of the world's population), while 6.56
million have died 88. The emergence 89 of a new HPAI virus that has killed millions of seabirds
worldwide in the last few years is not a comforting development. Intensive poultry production
systems are ideal facilities for the emergence and evolution of such viruses.
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Intensive animal agriculture is also implicated in the rapid rise in microbial resistance to older
and even some of the newer antibiotics. According to the WHO 90, antibiotic resistance "is one
of the biggest threats to global health, food security, and development today." On November 7,
2017 91, the WHO recommended: "that farmers and the food industry stop using antibiotics
routinely to promote growth and prevent disease in healthy animals." The news release also
noted that an estimated "80% of the total consumption of medically important antibiotics is in
the animal sector, largely for growth promotion in healthy animals." The Director-General of
the WHO said that a "lack of effective antibiotics is as serious a security threat as a sudden
and deadly disease outbreak."

468

Consumption and Production

469
470

The considerable impact and inefficiency (in terms of producing affordable and sustainable
protein sources) of modern animal agriculture have already been mentioned.
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Humane Education, Animal Welfare, Sustainability, and the Environment
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Humane education has been widely promoted as a way to address a range of challenges for
people, animals, and the environment. It is possible that nurturing domestic animals may
increase human willingness to care for Nature and whole ecosystems. Professor Jamil Zaki at
Stanford has argued 92 that kindness and empathy can be encouraged and increased with
appropriate incentives and rewards. According to the research findings and arguments
presented in Zaki's book, it is not unreasonable to conclude that improving and strengthening
human empathy could lead to improvements in human engagement with and care for the
larger environment (and not just care for other people and animals). Appropriate empathy
exercises in children's humane education programs could increase the world's empathic
quotient and help promote and achieve greater human well-being, animal welfare, and global
sustainability (also see Figley & Roop, 2006 93).

88 WHO Coronavirus Dashboard. 2022. Available at https://covid19.who.int/.
89 HPAI virus & seabirds - Kuiken, T. & Cromie, R. 2022. Protect wildlife from livestock diseases. Science 378:5. DOI:
10.1126/science.adf095. Available at https://www.science.org/doi/full/10.1126/science.adf0956.
90 WHO Fact Sheet on Antimicrobial resistance. Available at https://www.who.int/news-room/fact-sheets/detail/antibioticresistance.
91 WHO, 2017. Statement on Anti-Microbial Resistance, 7 November. Available at https://www.who.int/news/item/07-11-2017stop-using-antibiotics-in-healthy-animals-to-prevent-the-spread-of-antibiotic-resistance.
92 Zaki, J. 2022. The War for Kindness. Available at https://www.warforkindness.com/.
93 Figley, C.R. & Roop, R.G. 2006. Compassion Fatigue in the Animal-Care Community. Humane Society Press; Washington,
DC. Available at https://www.wellbeingintlstudiesrepository.org/cgi/viewcontent.cgi?article=1004&context=ebooks.
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Accounting for Indirect Effects of the Animal Welfare, Environment, and
Sustainable Development Nexus

485
486
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To develop an adequate approach to the Nexus between Animal Welfare, the Environment,
and Sustainable Development elements, one must identify which direct and indirect effects
should or should not be considered. For example, improving the Sustainable Development
Goals (SDG) for poverty and hunger reduction may lead to increased chicken consumption.
This consumption may increase the suffering of chickens and lower achievement in the animal
welfare area. This effect is important only if this latter area has not been sufficiently optimized.
If free-range chicken-raising has replaced intensively farmed chicken in small cages, or if
sufficient taxation of those causing chicken suffering has been imposed, the increased chicken
consumption would not lead to higher net suffering or lower net welfare overall. 94 95
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We do not, however, have to consider pecuniary external effects that work through the price
system and do not affect efficiency. For example, increased consumption of a good that raises
its price may lead to consumers being worse off, but the producers would be better off, with
the net effects balanced overall (to become zero at the margin). Also, for specific issues,
including the Nexus, we may focus on the efficiency problem. This focus leaves the
distribution/equality problem to be addressed by general tax/transfer policies, as described in
Appendix 3. Appendix 3 also discusses related conceptual issues in welfare economics, such
as the theories of second best and third best.
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Please refer to Appendix 3 for a more in-depth discussion of Accounting for the Indirect Effects
of the Animal Welfare, Environment, and Sustainable Development Nexus, including links and
relevant citations.

505

Animals Matter

506
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The 2020 Harmony with Nature 96 report by the UN Secretary-General states that animals are
sentient creatures who must be respected. The annual reports on Harmony with Nature
(starting in 2010) promote studies of Earth Justice (e.g., the rights of Nature). These reports
also address animal issues and generally hold that animals have intrinsic value (for
themselves and not just according to their utility to humans). The reports mention the
expansion of academic centers addressing Earth Justice and animal issues and infer that the
increase in scholarly attention to such matters is a positive for Earth Justice, the protection of
Nature, and global ecosystems.

94 Ng,Y-K.1995, Towards welfare biology: Evolutionary economics of animal consciousness and suffering, Biology & Philosophy,
Vol. 10, No. 3, pp. 255-285. https://link.springer.com/article/10.1007/BF00852469 .
95 Ng, Y-K. 2020. Effective altruism despite the second-best challenge: Should indirect effects be taken into account for policies
for a better future? Futures, 121:1-10. https://doi.org/10.1016/j.futures.2020.102568
96 United Nations General Assembly, 2020. Harmony with Nature. Report of the Secretary-General. Seventy-fifth session.
A/75/266. Available at https://documents-dds-ny.un.org/doc/UNDOC/GEN/N20/199/25/PDF/N2019925.pdf.
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Harmony with Nature is also one of the strategic objectives of UNEP's Medium-term Strategy
(para 2).

Concluding Comments
516
517
518
519
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This document aims to introduce the various topics, findings, and reports addressing the
Nexus between Animal Welfare, the Environment, and Sustainable Development. The
document notes that UN Agencies and other IGOs have already issued several reports and
statements acknowledging that animal welfare is a significant environmental and sustainable
development consideration. But animal welfare issues and their politics are complex, as are all
the issues connected with sustainable development. It is essential to provide a comprehensive
analysis and a deep understanding of how animal welfare interacts with environmental
protection, human health, and sustainable development. This document was crafted to provide
access to topic resources and to develop a possible roadmap for a detailed discussion of the
Nexus.
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Animal protection concerns have grown globally since their formal establishment (in the form
of animal protection NGOs early in the 19th century). In the 19th century, animal protection
mainly focused on preventing direct animal cruelty (cf. A. Woods 97). According to Woods,
animal welfare only became a public issue in the second half of the Twentieth Century
following the publication of Ruth Harrison's Animal Machines in 1964 and the subsequent
Brambell Committee report 98 of 1965. Growth in public support for animal welfare has been
remarkably rapid since the 1960s, and animal welfare advocacy and political attention to the
issue is now a global 99 phenomenon. Numerous academic research centers have been
established at universities around the world, leading to the development of an extensive
animal welfare profession.

536
537
538
539
540

Improvements in animal welfare standards and the improved treatment of wild and domestic
animals are likely to have substantial positive, if not always direct, implications for long-term
human survival on the Earth and the success of global sustainable development. Fortunately,
the links between improving animal welfare, biodiversity loss, sustainable water use, and
pollution appear to be aligned, so improving one should lead to improvements in the others.

541
542
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Many complex and contentious issues will arise in considering the intersections between
animal welfare, human needs, and environmental health. The world needs (and deserves) a
deeply informed and well-documented examination of those issues rather than discussing
possible policies without such an informed analysis. Animal welfare is a growing concern in
many parts of the world, not just in the global north. Therefore, a Nexus document is required

97 Woods, A. 2012. From cruelty to welfare: the emergence of farm animal welfare in Britain, 1964-1971. Endeavour 36(1):1422.
98 Brambell Committee - Brambell, F.W.R. 1965. Report of the Technical Committee to Enquire into the Welfare of Animals kept
under Intensive Livestock Husbandry Systems. Cmnd 2836, HMSO, London. Available at https://edepot.wur.nl/134379.
99 Irwin, P.G. 2003. A strategic review of international animal protection. In D.J. Salem & A.N. Rowan (eds.), The State of the
Animals II, pp. 1-8. Humane Society Press; Washington, DC. Available at
https://www.wellbeingintlstudiesrepository.org/sota_2003/6/
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now so that informed decisions can be taken quickly to provide promising paths to achieve a
healthy and sustainable future for the world, its people, the animals, and the environment. The
UNEA-5 Resolution and the request the Resolution makes of UNEP provide a timely
opportunity to address these issues carefully and substantively.
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Appendix 1: Climate Change and Animal Welfare
550
551
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Climate change presents an existential threat to the planet of such magnitude that the UN
Security Council has even considered it. The UN Secretary-General, António Guterres, told
the Security Council that climate change is a "crisis multiplier" that has profound implications
for international peace and stability. In his opening address to the COP27 Climate
Implementation Summit this year, he stated, "we are on a highway to climate hell with our foot
on the accelerator." 100
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The two largest carbon sinks on the planet, namely the oceans and tropical forests, depend on
animals to maintain their capacity to sequester carbon. Oceans and terrestrial ecosystems
sequester approximately 5.6 gigatons of carbon per year. This collection is the equivalent of
60% of current global anthropogenic emissions. 101

560

Terrestrial Carbon Sequestration

561
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563
564

Many large tropical trees (making up 50% of the Amazon forests) contribute to carbon
sequestration and rely on large vertebrate animals for seed dispersal and regeneration. A
recent study reported that defaunation (i.e., the reduction of large vertebrate animals) has
significant potential to erode terrestrial carbon storage. 102
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Deforestation, poaching, and urbanization are causing declines (70% in the last fifty years) in
wild animal populations. The loss of these animal populations reduces the resilience of the
ecosystem to adapt to climate change. The lead researcher in a project examining plant
resilience stated: "We found regions where climate-tracking seed dispersal declined by 95%,
even though [those regions] lost only a few percent of their mammal and bird species." 103

570

Food System & Impacts on Climate
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The food system today is destroying the environment upon which future food production
depends.104 The global food system (farming, transportation, packing, etc.) contributes 20 to
30% of anthropogenic greenhouse gas emissions and is the leading cause of deforestation
(especially where meat production involves deforestation - further exacerbating climate

100 UN. 2022. Cooperate or perish: At COP27 UN chief calls for Climate Soldarity Pact, urges tax on oil companies to finance
loss and damage. Available at https://news.un.org/en/story/2022/11/1130247.
101 IPBES. 2019. The Global Assessment Report on Biodiversity and Ecosystem Services https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
102 Bello, C., Galetti, M., Pizo, M., Luiz, F., Magnago, L., Rocha, M., Lima, R., Peres, C., Ovaskainen, O. & Jordano, P. 2015.
Defaunation affects carbon storage in tropical forests. Science Advances. 1. e1501105. 10.1126/sciadv.1501105 https://advances.sciencemag.org/content/1/11/e1501105.
103 Fricke, C. E., Ordonez, A., Rogers, H.R. & Svenning, J-C. 2022. The effects of defaunation on plants’ capacity to track climate
change. Science 375:210-214. Available at https://www.science.org/doi/10.1126/science.abk3510.
104 Garnett T. 2014. What is a sustainable healthy diet? A discussion paper. Oxford University: Food Climate Research Network
(FCRN). https://cgspace.cgiar.org/bitstream/handle/10568/35584/FCRN-sustainable-healthy-diet.pdf
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change). 105 The FAO reports that global livestock supply chains account for 14.5 percent of
anthropogenic greenhouse gas (GHG) emissions. 106 Recent studies indicate that the figure
may be as high as 16.5%. 107 108
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According to the World Resources Institute, global greenhouse gas emissions from agriculture
increased by eight percent from 1990 to 2010, with human population growth and dietary
changes being the most significant drivers. 109 The production of beef and cow's milk accounts
for the majority of agricultural emissions, contributing 41% and 20% of total agricultural
emissions. 110 A 2020 report entitled: "It's Big Livestock versus the Planet: A case to cut off
meat and dairy corporations' financial fodder" 111 reported that, by 2030, the livestock sector
will account for almost half (49%) of the world's emissions budget for 1.5°C 112, rising to 80%
by 2050 113. Current industrial meat and dairy production are as damaging to the planet as the
fossil fuel industry.
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Food waste is also a significant problem. A third of global food production is lost or wasted
annually. 114 Food waste is also the primary landfill gas source, accounting for 17% of USA
methane emissions.

105 Garnett T. 2014. What is a sustainable healthy diet? A discussion paper. Oxford, United Kingdom: Food Climate Research
Network (FCRN). https://cgspace.cgiar.org/bitstream/handle/10568/35584/FCRN-sustainable-healthy-diet.pdf
106 FAO. Undated. Livestock Environmental Assessment and Performance Partnership. https://www.fao.org/partnerships/leap/en/
107 Twine, R. 2021. Emissions from Animal Agriculture—16.5% Is the New Minimum. Sustainability 13(11):6276;
https://doi.org/10.3390/su13116276.
108 Xu, X., Sharma, P., Shu, S., Lin, T., Ciais, P., Tubiello, F., Smith, P., Campbell, N., & Jain, A. 2021. Global greenhouse gas
emissions from animal-based foods are twice those of plant-based foods. Nat Food 2:724–732.
https://doi.org/10.1038/s43016-021-00358-x.
109 Ranganathan, J., Vennard, D., Waite, R., Dumas, P., Lipinski, B., Searchinger, T. 2016. Installment 11 of ‘Creating a
Sustainable Food Future’: Shifting Diets for a Sustainable Food Future.” World Resources Institute, Washington, DC.
https://kipdf.com/installment-11-of-creating-a-sustainable-food-future-shifting-diets-for-asustai_5aca2d681723dd4c5c7a7272.html
110 FAO. Undated. Tackling Climate Change through Livestock. A global assessment of emissions and mitigation opportunities.
https://www.fao.org/3/i3437e/i3437e.pdf.
111 Feedback. 2020. It’s Big Livestock versus the Planet: A case to cut off meat and dairy corporations’ financial fodder.
Feedback Global. London. https://feedbackglobal.org/wp-content/uploads/2020/04/Feedback-Big-Livestock-versus-the-PlanetFinal-April-2020.pdf.
112 Harwatt, H. 2019. Including animal to plant protein shifts in climate change mitigation policy: a proposed three-step strategy.
Climate Policy 19:533-541. doi:10.1080/14693062.2018.1528965.
113 GRAIN and the Institute for Agriculture and Trade Policy (IATP). 2018. Emissions impossible: How big meat and dairy are
heating up the planet. https://grain.org/article/entries/5976-emissions-impossible-how-big-meat-and-dairy-are-heating-up-theplanet.
114 FAO. Undated. Technical Platform on the Measurement and Reduction of Food Loss and Waste website,
http://www.fao.org/food-loss-and-food-waste/en/.
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While a third of UN Member states included livestock mitigation measures in their new and
updated commitments to address climate change, 115 few governments had developed specific
strategies for reducing greenhouse gas emissions from the agriculture sector (with the notable
exception of forests). As of 2019, no national government had fully included agriculture in a
carbon pricing scheme. 116
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The NGO Project Drawdown provides information and insight on climate solutions, including
technical references. 117 The NGO notes, "Shifting to a diet rich in plants is a demand-side
solution to global warming that runs counter to the meat-centric Western diet on the rise
globally. That diet has a steep climate price tag: one-fifth of global emissions. If cattle were a
nation, they would be the world's third-largest emitter of greenhouse gases." Plant-rich diets
reduce emissions and tend to be healthier, leading to lower rates of chronic disease.
According to a 2016 report from Oxford University 118, greenhouse gas emissions could be
reduced by as much as 63% simply by switching to a vegetarian diet, which would also lead to
savings of $1 trillion in annual healthcare costs and lost productivity due to illness. At Project
Drawdown, Plant-Rich Diets and Reduced Food Waste are now at the top of the potential
climate change impact list. 119
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The GEO 6 report affirms that the agri-food system is responsible for significant environmental
externalities, including greenhouse gas emissions. In addition, the agri-food system is
energetically inefficient. Achieving the Sustainable Development Goals (SDGs) requires urgent
action to reduce the agri-food system's environmental footprint and increase its overall
efficiency. 120
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Different animal production systems can affect climate change. A 2007 study reported on the
raising of fattening pigs on a welfare-friendly straw-flow system compared to barren slatted
floor systems. The study concluded that the slatted-floor system had a more significant impact
on climate change, whereas the higher welfare system benefitted climate change mitigation. 121
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The extensive grazing of livestock (as opposed to intensive feeding systems) can also provide
some mitigation. However, this effect is reversed if pastures are "over-grazed" because of high

115 Rose, S., Khatri-Chhetri, A., Ditter, K.M., Stier, M., Wilkes, A., Shelton, S., Arndt, C. & Wollenberg, E. 2022. Livestock
management ambition in the new and updated nationally determined contributions: 2020-2022. CCAFS Info Note. Climate
Change, Agriculture and Food Security, Wageningen University, The Netherlands. Available at
https://cgspace.cgiar.org/bitstream/handle/10568/115885/CCAFS%20Info%20Note%20Livestock%202021%20NDCs.pdf
116 UNEP. 2019. Global Environment Outlook (GEO) 6. https://www.unep.org/resources/global-environment-outlook-6
117 Project Drawdown Website, Undated. San Francisco. Available at https://drawdown.org/about
118 Oxford Martin School. 2016. Plant-based diets could save millions of lives and dramatically cut greenhouse gas emissions.
21 March, Oxford University, Oxford. https://www.oxfordmartin.ox.ac.uk/news/201603-plant-based-diets/
119 Hoff, M. 2022. Project Drawdown updates world’s leading set of climate solutions—adding 11 new solutions for addressing
the climate crisis. 27 June. Available at https://drawdown.org/news/insights/project-drawdown-updates-world%E2%80%99sleading-set-of-climate-solutions%E2%80%94adding-11-new.
120 UNEP. 2019. Global Environment Outlook (GEO) 6. Available at https://www.unep.org/resources/global-environment-outlook6.
121 Philippe, F. X., Laitat, M., Canart, B., Vandenheede, M. & Nicks, B. 2007. Gaseous emissions during the fattening of pigs
kept either on fully slatted floors or on straw flow. Animal 1:1515–1523. Available at doi: 10.1017/S1751731107000845.
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stocking densities. Studies have shown that well-managed grazing can limit global warming
impacts. 122 In addition to reduced animal stocking densities, grazing management that may
increase carbon sequestration includes rotational grazing and excluding grazing on degraded
pasture. 123 Again, a positive correlation exists between potentially improved animal welfare
and climate change mitigation.
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However, the Food Climate Research Network's 2017 "Grazed and Confused" report 124
suggested that, in many parts of the world, the potential for grazing management to achieve
carbon sequestration is limited or absent. That report noted:
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•
•

•
•

•

•

Heavy grazing is a problem on many grazing lands: reducing plant growth causes
carbon losses from the ecosystem.
Evidence supporting the sequestration benefits of holistic, adaptive, and other variants
of rotational grazing is patchy and contradictory. Where benefits are reported, they are
small.
Ambitious claims about the potential for holistic grazing to mitigate climate change are
not supported.
The sequestration potential from grazing management is between 295–800 Mt CO2eq/year. This amount offsets 20-60% of annual average emissions from the grazing
ruminant sector and has a negligible impact on overall livestock emissions.
Expansion or intensification of the grazing sector to sequester more carbon would
substantially increase methane, nitrous oxide, and land use change-induced CO2
emissions.
Practices optimal for achieving soil carbon sequestration may not be so for other
environmental goals, such as biodiversity conservation.

However, agroecological systems can provide the following
•
•
•

Sustainable production in environments that supply the needs of the animals resulting
in good animal welfare;
Coexistence with a wide diversity of organisms native to the area; and
Minimization of the carbon footprint.

Biodiversity can be increased in farmed areas. Conservation strategies could extend natural
vegetation in an ecologically impoverished world of plant monocultures. Herbivores, especially
ruminants that consume materials inedible by humans, are essential, but their diet should not
be just ground-level plants. Silvopastoral systems, pastures with shrubs, trees, and grasses

122 Gosnell, H. & Stanley, P. 2020. Climate change mitigation as a co-benefit of regenerative ranching: insights from Australia
and the United States. 14 August https://doi.org/10.1098/rsfs.2020.0027; and Hawken, P. 2017. Drawdown: the most
comprehensive plan ever proposed to reverse global warming. New York, NY: Penguin Random House.
123 Rojas-Downing, M. M., Nejadhashemi, A.P., Harrigan, T. & Woznicki, S.A. 2017. Climate change and livestock: Impacts,
adaptation, and mitigation. Climate Risk Management 16:145-163. Available at
https://www.sciencedirect.com/science/article/pii/S221209631730027X
124 Food Climate Research Network. 2017. Grazed and confused? Martin School, Oxford University.
https://www.oxfordmartin.ox.ac.uk/downloads/reports/fcrn_gnc_report.pdf
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are usually more productive than grass pastures alone and have significant benefits for climate
change and biodiversity. 125
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Using shrubs, trees, and pasture plants in animal production systems reduces greenhouse gas
production in several ways. First, carbon loss from growing plants in silvopastoral systems is
lower. Second, the loss of carbon from the soil is less because the soil structure is better
maintained. Third, where trees are browsed, the area is more likely to be used continuously
rather than for a short period, so there is less carbon loss when the trees or other plants are
removed. Fourth, there is reduced methane production from ruminant animals feeding in the
system. 126
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While most studies have focused on reducing GHG emissions on the supply side of the
livestock production system, less research has focused on the demand side related to human
consumption of livestock products. Shifting human dietary trends to achieve a reduction in
meat consumption has the potential to reduce GHG emissions significantly. 127
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The investor network, FAIRR, representing investors with $69 trillion of assets under
management, is concerned about the long-term sustainability of current systems of animalbased agriculture. FAIRR has published reports examining the global livestock and dairy
sectors in light of the IPCC's latest climate adaptation and mitigation report. A recent news
item, FAIRR, emphasizes the need for globally coordinated efforts to improve climate
resilience and rapidly cut emissions by accelerating the transition from fossil fuels and
reshaping systems of natural resource extraction, including agriculture and forestry.
“Diversification into sustainable protein production and diets high in plant protein is one way to
reduce key risks,” according to FAIRR. 128
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FAIRR also claims that, in a business-as-usual scenario, the global beef production sector will
lose $38 billion and the dairy sector $22 billion of value by 2050. A significant cause of these
losses is a decrease in the suitable land available for these sectors. The report forecasts that
10% of land ideal for animal agriculture and crops will be rendered unsuitable by 2050 in most
warming scenarios. This loss will affect end-user farms and their feed supply chains. Cows
and other animals will also be at greater risk of death from heat stress and dehydration –
particularly in Australia and South America. FAIRR estimates that, in 2021, the US's dairy
industry recorded revenue losses of at least $897m due to heat stress. The cost for the US's
beef industry stood at $389m. In addition, heat stress and poor nutrition are also linked to
higher infertility rates in animals like cows and pigs. Another driver of losses will be the
implementation of new policies supporting long-term net-zero ambitions, including carbon

125 Broom DM, Galindo FA, Murgueitio E. 2013. Sustainable, efficient livestock production with high biodiversity and good welfare
for animals. Proc R Soc B 280: 20132025. http://dx.doi.org/10.1098/rspb.2013.2025
126 Broom DM, Galindo FA, Murgueitio E. 2013. Sustainable, efficient livestock production with high biodiversity and good welfare
for animals. Proc R Soc B 280: 20132025. http://dx.doi.org/10.1098/rspb.2013.2025
127 Rojas-Downing, M., Nejadhashemi, P., Harrigan, T., & Woznicki, S. 2017. Climate change and livestock: Impacts, adaptation,
and mitigation. Climate Risk Management, Vol 16. https://www.sciencedirect.com/science/article/pii/S221209631730027X
128 Reintjes, E. 2022. Food Systems and Livestock Production Under Climate Change: The IPCC’s Sixth Assessment. FAIRR, 3
May. https://www.fairr.org/article/food-systems-and-livestock-production-under-climate-change/
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taxing. FAIRR argues that corporations are better prepared for these impacts than for the
physical effects of the climate crisis. The IPCC's mitigation report stated that "realising the full
mitigation potential from the food system requires change at all stages from producer to
consumer and waste management." 129 130
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A 2022 study reported that high-income countries could cut their agricultural emissions by 61%
while sequestering as much as 98.3 (55.6–143.7) GtCO2 equivalent, equal to approximately
14 years of current global agricultural emissions until natural vegetation matures, through a
dietary shift from animal-based to plant-based food. This shift would also free up a land area
the size of the European Union. 131 Another study by Oxford Martin School researchers
reported that a global switch to diets that rely less on meat and more on fruit and vegetables
could save up to 8 million lives by 2050 while reducing greenhouse gas emissions by twothirds and leading to healthcare-related savings. It would also avoid climate-related damages
of US$1.5 trillion. 132
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A switch to alternative protein sources could also benefit the globe (and reduce the number of
animals used to produce meat and milk annually). In a 2022 report entitled "The Untapped
Climate Opportunity in Alternative Proteins," the Boston Consulting Group (BCG) argued that
investing in alternative proteins was an effective climate change strategy:
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"Investing in the alternative proteins segment has one of the biggest impacts on
decarbonization when assessed in terms of the market value of avoided CO2e emissions per
dollar invested in mitigation efforts. We call this impact of capital employed (IoCE) - and
investments in alternative proteins produce IoCE that is magnitudes greater than
corresponding decarbonization investments in other high-emitting sectors of the economy,
such as transportation or buildings, can achieve". This conclusion assumes that alternative
proteins replace animal-sourced proteins. 133

129 George, S. 2022. Meat and dairy industry must urgently innovate towards plant-based in face of climate crisis. 4 May 2022.
https://www-edie-net.cdn.ampproject.org/c/s/www.edie.net/report-meat-and-dairy-industry-must-urgently-innovate-towardsplant-based-in-face-of-climate-crisis/?amp=true
130 IPCC. 2019. IPCC Sixth Assessment Report: Mitigation of Climate Change.
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Full_Report.pdf
131 Sun, Z., Scherer, L., Tukker, A., Spawn-Lee, S, Bruckner, M., Gibbs, H., & Behrens, P. 2022. Nature Food, Volume 3.
Dietary change in high-income nations alone can lead to substantial double climate dividend. January 2022.
www.nature.com/natfood 29. https://www.nature.com/articles/s43016-021-004315.epdf?sharing_token=Uy1qkqxSXRCFFxqXMC-juNRgN0jAjWel9jnR3ZoTv0N2FyxYfUZnImVFtBguc_Z3evcJzAo3FJKL2SiZ5fsD1sXAZT9UfcnDkoDcnB_-S0BM16kgeEgNim5Zqod_BU8BChZEHPhOFOLojiolJmT1ek4eAi14a7kMqyT983zMQ%3D
132 Springmann, M. Godfray, H. C. J., Rayner, M. & Scarborough, P. 2016. Analysis and valuation of the health and climate
change cobenefits of dietary change. PNAS 113:4146-4151. See also https://www.ox.ac.uk/news/2016-03-22-veggie-baseddiets-could-save-8-million-lives-2050-and-cut-global-warming
133 Morach, B., Clausen, M., Rogg, J., Brigl, M., Schulze, U., Dehnert,N., Hepp, M., Yang, V., Kurth, T., von Koeller, E., Witte, B.,
Obloj, P. Koktenturk, S., Grosse-Holz, F. & Stolt-Nielsen Meinl, S. 2022. The Untapped Climate Opportunity in Alternative
Proteins. July 8. Boston Consulting Group, Boston. https://www.bcg.com/publications/2022/combating-climate-crisis-withalternative-protein.
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"For each dollar, investment in improving and scaling up the production of meat and dairy
alternatives resulted in three times more greenhouse gas reductions than investment in green
cement technology, seven times more than green buildings, and eleven times more than zeroemission cars. Investment in alternative proteins, including fermented products and cell-based
meat, has jumped from $1bn (£830m) in 2019 to $5bn in 2021." Alternative proteins currently
make up 2% of meat, egg, and dairy products sold but will rise to 11% in 2035 on current
growth trends, according to the report. These shifts would reduce emissions by almost
equivalent to global aviation's output. BCG further argued that, with improved technologies,
meat alternatives could grow much faster, resulting in better products, scaled-up production,
and regulatory changes facilitating marketing and sales. 134
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Representative surveys in various countries in connection with the Heinrich Boll Foundation’s
2021 Meat Atlas found significant public support for reduced meat consumption. A recent
survey for the European Investment Bank (involving 30,000 respondents in 30 countries)
found that 78% of Chinese respondents, 65% of respondents in the EU, and 54% of
respondents in the United States, supported reductions in red meat consumption to fight
climate change. 135 Some countries are already taking or considering policy measures in this
direction. For example, the Chinese government has expressed plans to decrease the
country's meat consumption by 50% by 2030 to reduce carbon emissions and prevent obesity.
But this has yet to be translated into a national strategy, although dietary guidelines
recommend eating less red meat. 136
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In its official five-year agricultural plan, launched on January 26th, 2020, China included
cultivated meats and other "future foods" like plant-based eggs as part of its blueprint for food
security in the future. 137 Singapore has also considered alternative proteins as part of its food
security/resilience plans. The country has no desire to resume animal agriculture to achieve
food security, so the only option would be to ramp up the production of alternative proteins
(proteins from alternative sources - examples include plants, microalgae, and cell-based or
cultivated meat). 138
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There has also been discussion of a possible meat tax in some European countries, with the
latest being a call from the German Federal Health Minister for a meat tax combined with
subsidies for alternative products. He called for a dramatic reduction (maybe as much as 80%
over the long term) in meat consumption worldwide because it is "simply very difficult to

134 Carrington, D. 2022. Plant-based meat by far the best climate investment, report finds. 7 July. The Guardian.
https://www.theguardian.com/environment/2022/jul/07/plant-based-meat-by-far-the-best-climate-investment-reportfinds?fbclid=IwAR2pbYepdsB9MsGAtj3eOX0G6yTr7Xa_tg1xiVRBuc0suUMbpwPgX09aJrw
135 Fesenfeld, L.P. 2021. Active state: the political economy of transforming the meat system. 7 September, Heinrich Boll
Foundation, Brussels. https://eu.boell.org/en/2021/09/07/active-state-political-economy-transforming-meat-system
136 The Lancet Regional Health – Western Pacific. What to eat for a healthier China? 1 June 2022. DOI:
https://doi.org/10.1016/j.lanwpc.2022.100525
137 China’s five-year agricultural plan. 2021. Available (in Chinese) at
http://www.moa.gov.cn/govpublic/KJJYS/202112/P020220106615353271383.pdf.
138 Wan, Dr. Andrew. 2022. Alternative Proteins: Can They Boost Singapore’s 30 by 30 and Our Chicken Supply? 5 July.
https://www.a-star.edu.sg/News/a-star-news/news/features/alternative-proteins-can-they-boost-singapore's-30-by-30-and-ourchicken-supply
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produce meat without massive CO2 waste". Meat consumption is declining rapidly in
Germany. A new coalition government was formed in Germany in 2021, and the coalition
agreement included a commitment to promote and advocate for alternative protein
products. 139
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A recent paper includes useful estimates of the environmental social costs associated with
meat consumption and finds that meat is significantly under-priced. The authors conclude by
identifying several directions for future research on optimal meat taxation. 140
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Marine Carbon Sequestration
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The oceans cover over 70% of the Earth's surface and play a crucial role in taking up CO2
from the atmosphere. Estimates have suggested that the oceans absorb around a quarter of
the CO2 emissions that human activity generates each year. 141 A recent paper argues that the
ocean carbon "sink" could be even more significant. 142 Marine animals are responsible for a
large portion of the carbon sequestration in the ocean. 143 Phytoplankton is the main reason the
ocean is one of the biggest carbon sinks and absorbs about as much carbon as all terrestrial
plants and trees. 144
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Before the industrial era, the ocean was a net source of CO2. However, increasing
atmospheric CO2 concentrations driven by human-caused emissions have made the ocean a
net sink that absorbs CO2. While the ocean's ability to capture and store carbon has helped to
slow the accumulation of atmospheric CO2 – and, hence, slow the pace of global warming – it
has come at a cost. Increasing CO2 in the ocean acidifies seawater and negatively affects
marine organisms. 145
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Another serious impact of intensive livestock farming on oceans is its contribution to creating
"dead zones.” These are marine deserts that are unable to support marine life. They are
caused by excessive algal blooms stimulated by the run-off of agricultural nutrients (e.g.,

139 Vegconomist. 2022. German Federal Health Minister Calls for 80% Cut in Meat Consumption. 28th January 2022.
https://vegconomist.com/politics-law/german-federal-health-minister/
140 Funke, F., Mattauch, L., van den Bijgaart, I., Godfray, H. C. J., Hepburn, C., Klenert, D., Springmann, M. & Treich, N. 2022.
Toward optimal meat pricing: Is it time to tax meat consumption? Review of Env Econ & Policy 16(2): 219-240. Available at
https://www.journals.uchicago.edu/doi/10.1086/721078
141 Shutler, J. and Watson, A. 2020. CarbonBrief, Guest post: The oceans are absorbing more carbon than previously thought.
28 September. https://www.carbonbrief.org/guest-post-the-oceans-are-absorbing-more-carbon-than-previously-thought
142 Watson, A.J., Schuster, U., Shutler, J.D. et al. Revised estimates of ocean-atmosphere CO flux are consistent with ocean
2
carbon inventory. Nat Commun 11, 4422 (2020). https://doi.org/10.1038/s41467-020-18203-3
143 UNEP. 2018. Business unusual: How “fish carbon” stabilizes our climate. Available at https://www.unenvironment.org/newsand-stories/story/business-unusual-how-fish-carbon-stabilizes-our-climate
144 Lisbdnet.com 2021. When an Animal or Plant Dies, Where Does the Carbon Go?? 24 November. https://lisbdnet.com/whenan-animal-or-plant-dies-where-does-the-carbon-go/
145 Shutler, Dr. Jamie & Watson, Prof. Andy. Guest post: The oceans are absorbing more carbon than previously thought. 28
September 2020. https://www.carbonbrief.org/guest-post-the-oceans-are-absorbing-more-carbon-than-previously-thought
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fertilizers and animal wastes) into the rivers and the ocean. Algal blooms remove oxygen from
the water, and without oxygen, most marine organisms cannot survive.
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Dead zones occur worldwide, but primarily near areas where heavy agricultural and industrial
activity spills nutrients into fields and waterways, eventually ending up in the ocean. In
developed countries, animal manure and heavy use of commercial fertilizers are the leading
cause of eutrophication and subsequent algal blooms. In developing countries, untreated
human sewage and industrial wastes are the main contributors to algal blooms. 146
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Scientists have identified 415 dead zones worldwide. The largest is in the Arabian Sea and
covers almost the entire 63,700 square miles Gulf of Oman. The second-largest dead zone
(over 6,000 square miles) is in the Gulf of Mexico, where the nutrient-rich Mississippi River
runs into the ocean. 147 The dead zones also release nitrous oxide, one of the most potent
greenhouse gases, into the atmosphere. 148
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Historically, the contributions of marine vertebrates to climate change mitigation have been
largely overlooked. However, this oversight is now being remedied. UNEP has addressed the
role of "fish carbon" in removing greenhouse gases from the atmosphere and has items on its
website discussing fish carbon, whale carbon, and blue carbon. 149 Marine vertebrates function
as carbon stores and contribute to carbon flux (the downward movement of carbon to deeper
waters and ocean sediments). 150 These functions should be considered in climate change
mitigation and adaptation strategies. Such considerations should encourage the protection of
marine vertebrate populations. Fish Carbon interactions are summarised in the 2014 report
"Fish Carbon: Exploring Marine Vertebrate Carbon Services." 151 Mounting scientific evidence
suggests that animals such as whales, sharks, tuna, turtles, otters, dugongs, sea birds, and
deep-sea fish provide critical pathways, pumps, and trophic cascades that:
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1. Enhance uptake of carbon in the oceans by plants;
2. Facilitate transport of carbon from the ocean surface to deep water and sediment; and
3. Provide a pH buffer against ocean acidification.
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Marine biologists discovered some time ago that whales—especially the great whales—play a
significant role in capturing carbon from the atmosphere. Whales accumulate carbon in their

146 FoodPrint. How Industrial Agriculture Affects Our Water. Published 18 October 2018. Last updated 18 September 2019.
https://foodprint.org/issues/how-industrial-agriculture-affects-our-water/
147 Howard, Jenny. 2019. Dead zones, explained: Few marine organisms can survive the toxic low-oxygen conditions of dead
zones. Here’s how our agricultural practices make them worse. National Geographic. 31 July 2019.
https://www.nationalgeographic.com/environment/article/dead-zones \
148 Jameson, B. 2021. Ocean 'Dead Zones' Are Releasing One of The Worst Greenhouse Gases. The Conversation. 6 July
2021. https://www.sciencealert.com/this-powerful-greenhouse-gas-is-on-the-rise-from-ocean-dead-zones
149 UNEP. Business unusual: How “fish carbon” stabilizes our climate. https://www.unenvironment.org/news-andstories/story/business-unusual-how-fish-carbon-stabilizes-our-climate
150 Martin, A. H., Pearson, H. P., Saba, G. K. & Olsen, E.M. 2021. Integral functions of marine vertebrates in the ocean carbon
cycle and climate change mitigation. One Earth 4(5):680-693. https://doi.org/10.1016/j.oneear.2021.04.019
151 Lutz SJ, Martin AH. 2014. Blue Solutions. Fish Carbon: Exploring marine vertebrate carbon services. GRID-Arendal, Arendal,
Norway.. http://luecsolutions.org/dev/wp-content/uploads/2015/07/Fish-Carbon-2014.pdf
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bodies during their lives. When they die, they sink to the bottom of the ocean. Each great
whale sequesters 33 tons of CO2 on average and takes that carbon out of the atmosphere for
centuries. A tree absorbs up to 48 pounds of CO2 a year. Protecting whales (and other large
marine vertebrates) could add significantly to carbon capture. 152
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However, other human marine activities have a negative effect. A study 153 published in Nature
in March 2021 concluded that bottom trawling the ocean floor releases as much carbon
dioxide as the aviation industry, around one gigaton of carbon a year. 154
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Marine fisheries have depleted most fish stocks relative to preindustrial levels, removing large
amounts of blue carbon from the ocean. Furthermore, government policies - including
subsidies - have enabled fishing fleets to travel vast distances and burn large quantities of
fossil fuel to reach remote fishing grounds on the high seas. It has been estimated that more
than half of the high-seas fishing grounds would be economically unprofitable without
subsidies. The overexploitation of fish stocks has likely reduced the contribution of marine
vertebrates to blue carbon sequestration. 155
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United Nations Member States have been trying to reach a global agreement protecting
marine life on the high seas—those parts of the world's oceans that fall beyond the jurisdiction
of any individual country (BBNJ – Biodiversity Beyond National Jurisdiction). A high seas
treaty would regulate marine activity on the high seas, curbing overfishing, mining, polluting,
and other actions that threaten biodiversity and accelerate climate change and expand the
area of marine protected areas. Such a treaty would be vital for the world's biodiversity and aid
in limiting climate change's impact. Member States have been criticized for the glacial
progress of negotiations. 156 157

152 Chami, R., Cosimano, T., Fullenkamp, C. & Oztosun, S. 2019. Nature’s Solution to Climate Change. . Finance &
Development 56(4):34-38. IMF: Washington, DC. https://www.imf.org/external/pubs/ft/fandd/2019/12/natures-solution-toclimate-change-chami.htm
153 Sala, E., Mayorga, J., Bradley, D., Cabral, R. B., Atwood, T. B., Auber, A., Cheung, W., Costello, C., Ferretti, F., Friedlander,
A. M., Gaines, S. D., Garilao, C., Goodell, W., Halpern, B. S., Hinson, A., Kaschner, K., Kesner-Reyes, K., Leprieur, F.,
McGowan, J., Morgan, L. E., Mouillot, D., Palacios-Abrantes, J., Possingham, H. P., Worm, B. & Lubchenco, J. 2021.
Protecting the global ocean for biodiversity, food and climate. Nature. 592:397-402. https://www.nature.com/articles/s41586021-03371-z
154 McVeigh, K.. 2021. Bottom trawling releases as much carbon as air travel, landmark study finds. The Guardian. 17 March.
https://www.theguardian.com/environment/2021/mar/17/trawling-for-fish-releases-as-much-carbon-as-air-travel-report-findsclimate-crisis
155 Mariani, G., Cheung, W. W. L., Lyet, A., Sala, E., Mayorga, J., Velez, L., Gaines, S. D., Dejean, T., Troussellier, M. and
Mouillot, D. 2020. Let more big fish sink: Fisheries prevent blue carbon sequestration—half in unprofitable areas. Science
Advances. 6(44): eabb4848. https://www.science.org/doi/10.1126/sciadv.abb4848
156 McVeigh, K. 2022. UN ocean treaty summit collapses as states accused of dragging out talks. The Guardian. 21 March.
https://www.theguardian.com/environment/2022/mar/21/un-ocean-treaty-summit-collapses-as-states-accused-of-draggingout-talks?CMP=Share_iOSApp_Other
157 Also noting the most recent round in August: IISD. 5th Session of the Intergovernmental Conference (IGC) on the BBNJ.
Earth Negotiations Bull. 15–26 August 2022. International Institute for Sustainable Development (IISD).
https://enb.iisd.org/marine-biodiversity-beyond-national-jurisdiction-bbnj-igc5

P a g e 38 | 64

The Nexus

811
812
813
814
815
816
817
818
819
820
821

Marine protected areas (MPAs) help protect and restore ecosystems and fish populations. The
Aichi targets agreed under the Convention for Biological Diversity (CBD) required at least 17
percent of terrestrial and inland water and 10 percent of coastal and marine areas to be
protected by 2020. 158 The SDGs also require (Target 14.5) at least 10 percent of coastal and
marine areas to be conserved by 2020, consistent with national and international law and
based on the best available scientific information. 159 However, many MPAs are placed where
they minimize conflict with stakeholders rather than where biodiversity is most threatened, and
most MPAs are situated within jurisdictional waters. MPA coverage of the high seas remains
low. 160, 161 Many marine ecologists believe that the eventual MPA coverage will need to be
larger, with 30 percent of the global ocean protected and another 50 percent under sustainable
management. 162
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The critical role of oceans as carbon sinks has typically been neglected in international climate
talks. Oceans are better at storing carbon than forests. Ocean carbon sinks could help
stabilize our planet in an even warmer future. The Glasgow climate negotiations made some
progress by anchoring oceans permanently into the multilateral climate change regime for the
first time. But more progress is necessary. Since industrialization, the ocean has absorbed
93% of human-generated heat and one-third of anthropogenic carbon dioxide (CO₂). However,
the ocean could one day reverse its role as a carbon sink and start releasing CO₂ back into
the atmosphere. 163
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At COP26 in Glasgow, governments set up an annual dialogue under the UNFCCC to
strengthen ocean and climate change action. The first mandated dialogue took place in Bonn
in June 2022. This dialogue highlighted the ocean's vital importance to livelihoods and
biodiversity. This Ocean and Climate Change Dialogue is intended to act as a yearly stepping
stone leading to more action for ocean-climate action at the national and international
levels. 164
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The aquaculture industry is often touted as an expanding source of protein. However, it also
contributes to global warming and has other destructive environmental impacts. The FAO
estimated that 385 million tonnes of CO2 equivalent were emitted by aquaculture in 2010,

158 CBD. Undated. Aichi target 11. https://www.cbd.int/aichi-targets/target/11
159 Global Goals. SDG 14 Life below water. Undated. https://www.globalgoals.org/goals/14-life-below-water/
160 CBD. Undated. Progress Towards the Aichi Targets: An Assessment of Biodiversity trends, Policy Scenarios and Key
Actions. 2014. https://www.cbd.int/doc/publications/cbd-ts-78-en.pdf
161 OECD. 2017. Marine Protected Areas Economics, Management and Effective Policy Mixes.
https://www.oecd.org/environment/resources/Marine-Protected-Areas-Policy-Highlights.pdf
162 Dudley, N., Ali, N., Kettunen, M. & MacKinnon, K. 2017.. Protected areas and the sustainable development goals. Parks
23(2):9-12.. DOI: 10.2305/IUCN.CH.2017.PARKS-23-2ND.en &
https://www.researchgate.net/publication/321908693_Protected_areas_and_the_sustainable_development_goals
163 The Conversation. 2021. The ocean is essential to tackling climate change. So why has it been neglected in global
climate talks? 19 November 2021. https://theconversation.com/the-ocean-is-essential-to-tackling-climate-change-so-why-hasit-been-neglected-in-global-climate-talks-171309
164 UN Climate Change. 2022.. Bonn Dialogue Urges Ocean-Based Climate Action. 22 June. https://unfccc.int/news/bonndialogue-urges-ocean-based-climate-action
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around 7 percent of the total emissions from agriculture. 165 Furthermore, aquaculture has been
over-reliant on wild-caught fish as feed (fish meal and fish oil) which removes food sources
from marine food chains and diminishes ecosystem sustainability. 166 Several projects are now
developing cell-cultured fish, and plant-based fish alternatives are already on the shelves. 167
Other plant-based marine products, such as "enriched seaweed,” are natural superfoods with
a very high nutritional value. 168

165 FAO. 2018. Impacts of climate change on fisheries and aquaculture. Synthesis of current knowledge, adaptation and
mitigation options. FAO Fisheries and Aquaculture Technical Paper 627. 2018. http://www.fao.org/3/i9705en/I9705EN.pdf
166 Shannon, Lynne and Waller, Lauren. 2021. A Cursory Look at the Fishmeal/Oil Industry from an Ecosystem Perspective.
Frontiers in Ecology and Evolution. 22 April. https://www.frontiersin.org/articles/10.3389/fevo.2021.645023/full
167 Richens, J, Koehring, M., Early, C., Murray, S., Noronha, M. & Baer, J. 2020. A Sustainable Ocean Economy in 2030. World
Ocean Initiative, The Economist Group, London.
https://cdn.vev.design/private/Y00jvgKIBvZ1anyDSJNPOAQcI082/_jLT9hiqu_A_sustainable_ocean_economy_in_2030_%20c
opy.pdf.pdf
168 Ashkenazi, D., Segal, Y., Ben-Valid, S., Paz, G., Tsubery, M., Salomon, E., Abelson, A., and Israel, A. 2022. . Enrichment of
nutritional compounds in seaweeds via abiotic stressors in integrated aquaculture. Innovative Food Science & Emerging
Technologies; 80: 103067 DOI: 10.1016/j.ifset.2022.103067
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Appendix 2: Biodiversity & Animal Welfare
845

Introduction
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According to several recent reports, biodiversity loss is, like climate change, an existential
threat to the planet and its inhabitants.

848

Major Reports
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The 2019 IPBES Global Assessment Report on Biodiversity and Ecosystem Services 169
reported that human society is in jeopardy from the accelerating decline of the Earth’s natural
life-support systems. The Report included estimates that one million of the world's eight million
(or more) species of plants and animals are threatened with extinction. The biomass of wild
mammals on the planet has fallen by 82%, and natural ecosystems have lost about half their
area. These losses are mainly the result of human actions.

855
856
857
858

The 2019 IPBES report, the 2015 UNEP/CBD/WHO report on Connecting Global Priorities:
Biodiversity and Human Health. A State of Knowledge Review 170, the third edition of CBD’s
Global Biodiversity Outlook (GBO 3 171 & reiterated in its fourth edition), and UNEP’s Global
Environment Outlook (GEO 6) 172 all listed various direct drivers of biodiversity loss as follows:-

859
860
861
862
863
864
865

1.
2.
3.
4.
5.

Land (and sea) use changes,
Direct (over) exploitation of wild animals and illegal wildlife trade,
Climate change,
Pollution (including microplastics),
Invasive non-native species.

Indirect drivers included human demographic changes, macro policies, and structures that
provide or support perverse incentives or fail to value biodiversity appropriately.

169 IPBES 2019. Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services. E. S. Brondizio, J. Settele, S. Díaz, and H. T. Ngo (editors). IPBES
secretariat, Bonn, Germany. 1148 pages. https://doi.org/10.5281/zenodo.3831673
IPBES 2019. Summary for policymakers of the global assessment report on biodiversity and ecosystem services of the
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. S. Díaz, J. Settele, E. S. Brondízio, H. T.
Ngo, M. Guèze, J. Agard, A. Arneth, P. Balvanera, K. A. Brauman, S. H. M. Butchart, K. M. A. Chan, L. A. Garibaldi, K. Ichii,
J. Liu, S. M. Subramanian, G. F. Midgley, P. Miloslavich, Z. Molnár, D. Obura, A. Pfaff, S. Polasky, A. Purvis, J. Razzaque, B.
Reyers, R. Roy Chowdhury, Y. J. Shin, I. J. Visseren-Hamakers, K. J. Willis, and C. N. Zayas (eds.). IPBES Secretariat, Bonn,
Germany. 56 pages. https://doi.org/10.5281/zenodo.3553579
170 UNEP, CBD, WHO. 2015. Connecting Global Priorities: Biodiversity and Human Health. A State of Knowledge Review.
https://www.cbd.int/health/SOK-biodiversity-en.pdf
171 CBD. 2010. Global Biodiversity Outlook 3. Convention on Biological Diversity, Montreal, Canada. https://www.cbd.int/gbo3/
(GBO 4 was published in 2015 and is at https://www.cbd.int/gbo4/)
172 UNEP. 2019. Global Environment Outlook (GEO) 6. https://www.unep.org/resources/global-environment-outlook-6
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866
867
868
869

UNEP’s most recent Global Environment Outlook (GEO 6) 173 refers to the crisis as: “A major
species extinction event, compromising planetary integrity and Earth’s capacity to meet human
needs. The illegal trade in wildlife, fisheries, and forest products is estimated to be worth
US$90-$270 billion per annum.” (Para 2.2.2 of the Summary for Policymakers)

870
871
872
873
874
875
876

UNEP’s GEO 6 report notes: “Biodiversity is in crisis. There is well-established evidence
indicating an irrevocable and continuing decline of genetic and species diversity and
degradation of ecosystems at local and global scales. Scientists are increasingly concerned
that, if anthropogenic pressures on Biodiversity continue unabated, we risk precipitating a sixth
mass extinction event in Earth's history, with profound impacts on human health and equity.”173
While habitat loss/transformation may be the most significant current pressure driving
biodiversity loss, climate change may be the most critical future pressure.

877
878

As regards the marine environment, GEO 6 identified seven threats to the marine
environment, including (summarized):

879
880
881
882
883
884
885
886
887
888
889

•
•
•
•
•

Overexploitation of wild fish stocks.
The detrimental effects of intensive aquaculture on marine and terrestrial ecosystems
threaten ocean biodiversity.
Capture fisheries remove large quantities of small fish to provide aquaculture feed
(e.g., for fish meal), potentially disrupting marine food chains.
Aquaculture may reduce capture fishery pressures on some wild species but
exacerbates disease spread, genetic hybridization, and eutrophication.
Measures to regulate the impacts of fishing on the ecosystem have had mixed
success. Where monitoring, control, surveillance, and enforcement measures are
unavailable, overfishing and illegal or unregulated fishing continue and may even
expand. 174

890
891

Pressures from habitat destruction, aquaculture, and invasive species also threaten coastal
biodiversity and ecosystems. 175

892
893
894
895
896

A paper examining the “Collapse of terrestrial mammal food webs since the Late
Pleistocene” 176 – around 130,000 years ago – reported that food webs underwent steep
regional declines in complexity after modern humans appeared. Defaunation caused an
estimated 53% decline in food web links globally. Although species extinctions explained much
of this impact, range losses for existing species also led to similarly degraded food webs.

173 UNEP. 2019. Global Environment Outlook (GEO) 6. 2019. https://www.unep.org/resources/global-environment-outlook-6 &
UNEP. Global Environment Outlook 6 Summary for Policymakers. 6 August 2019.
https://www.unep.org/resources/assessment/global-environment-outlook-6-summarypolicymakers?_ga=2.58831021.1679832863.1648133604-1602352062.1634737523
174 UNEP. Global Environment Outlook (GEO) 6. 2019.
175 UNEP. Global Environment Outlook (GEO) 6. 2019.
176 Fricke, E. Hsieh, C., Middleton, O., Gorcznski, D., Cappello, C., Sanisidro, O., Rowan, J., Svennning, J., and Beaudrot, L.
2022. Collapse of terrestrial mammal food webs since the Late Pleistocene. Science. 25 August.
https://www.science.org/doi/10.1126/science.abn4012
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897
898

However, on the positive side, these findings indicate that there may be potential to restore
food web complexity and ecosystem resilience if species can be recovered.

899
900
901
902
903
904
905

Substantial biodiversity loss is being experienced across all of Earth’s major biomes. GEO 6
reports that 42% of terrestrial invertebrate species, 34% of freshwater invertebrate species,
and 25% of marine invertebrate species are in decline. Between 1970 and 2021, monitored
global vertebrate species populations declined by an average of 69% 177. Steep declines in
pollinator abundance have also been documented, posing serious threats to food security.
“Ten out of every fourteen terrestrial habitats have decreased vegetation productivity, and just
under half of all terrestrial ecoregions are classified as having an unfavorable status.” 178

906
907
908

The biodiversity crisis has a significant impact on animals and animal welfare. Many declining
animal populations consist of beings capable of feeling (all vertebrates and some invertebrate
species are now generally recognized as sentient).

909
910
911

The FAO’s 2006 report, Livestock’s Long Shadow: Environmental Issues and Options, 179 also
addressed biodiversity issues and specifically mentioned the impact of animal agriculture on
biodiversity:

912
913
914
915
916
917
918

“Livestock now account for about 20 percent of the total terrestrial animal biomass [and 60% of
total mammalian biomass 180], and the 30 percent of the earth’s land surface that they now
occupy or that provides animal feed was once habitat for wildlife. Indeed, the livestock sector
may well be the leading player in the reduction of biodiversity since it is the major driver of
deforestation where meat production involves deforestation, as well as one of the leading
drivers of land degradation, pollution, climate change, overfishing, sedimentation of coastal
areas, and facilitation of invasions by alien species.”

919
920
921
922
923
924
925
926

The FAO report further notes that “[s]ome 306 of the 825 terrestrial ecoregions identified by
the Worldwide Fund for Nature (WWF) – ranged across all biomes and all biogeographical
realms, reported livestock as one of the current threats. Conservation International has
identified 35 global hotspots for biodiversity, characterized by exceptional levels of plant
endemism and serious levels of habitat loss. Of these, 23 are reported to be affected by
livestock production. An analysis of the authoritative World Conservation Union (IUCN) Red
List of Threatened Species shows that most of the world’s threatened species are suffering
habitat loss where livestock are a factor. Since many of livestock’s threats to biodiversity arise

177 WWF 2022. Living Planet Report 2022 – Building a Nature-positive Society. (Eds. Almond, R>E>A, Grooten, M., Juffe Bignoli,
D. & Petersen, T.), Gland, Switzerland. https://wwflpr.awsassets.panda.org/downloads/lpr_2022_full_report.pdf
178 UNEP. Global Environment Outlook (GEO) 6. 2019. https://www.unep.org/resources/global-environment-outlook-6 & UNEP.
Global Environment Outlook 6 Summary for Policymakers. 6 August 2019.
https://www.unep.org/resources/assessment/global-environment-outlook-6-summarypolicymakers?_ga=2.58831021.1679832863.1648133604-1602352062.1634737523
179 FAO. 2006. Livestock’s Long Shadow: Environmental Issues and Options. Chapter 5. Livestock’s impact on biodiversity.
https://www.fao.org/3/a0701e/a0701e.pdf
180 Bar-On, Y.M., Phillips, R. & Milo, R. 2018. The biomass distribution on Earth. PNAS 115:6506-6511.
https://doi.org/10.1073/pnas.1711842115 Available at https://www.pnas.org/doi/10.1073/pnas.1711842115.
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927
928

from their impact on the main resource sectors (climate, air and water pollution, land
degradation and deforestation).” (page xxiii)

929
930
931
932
933

“In all, livestock production accounts for 70 percent of all agricultural land and 30 percent of
the land surface of the planet.” (page xxi) 181 However, “[a]bout 20 percent of the world’s
pastures and rangelands, with 73 percent of rangelands in dry areas, have been degraded to
some extent, mostly through overgrazing, compaction, and erosion created by livestock
action.” 182

934
935
936
937
938

As regards deforestation, the FAO’s Livestock’s Long Shadow report states: “Expansion of
livestock production is a key factor in deforestation where meat production includes
defoestation, especially in Latin America where the greatest amount of deforestation is
occurring – 70 percent of previously forested land in the Amazon is occupied by pastures, and
feed crops cover a large part of the remainder.”(page xxi) 183

939
940
941
942
943
944
945
946

In April 2022, the UN Convention to Combat Desertification (UNCCD) published its Global
Land Outlook (2nd Edition) and the Global Land Outlook 2 Summary for Decision Makers.
These reports stated that up to 40% of the planet’s land is degraded, directly affecting half of
humanity and threatening roughly half of the global GDP (US$44 trillion). Ibrahim Thiaw,
Executive Secretary of the UNCCD, stated: “Modern agriculture has altered the face of the
planet more than any other human activity. We need to urgently rethink our global food
systems, which are responsible for 80% of deforestation, 70% of freshwater use, and the
single greatest cause of terrestrial biodiversity loss”. 184

947

Key points in the 2022 Global Land Outlook (2nd Edition) include:

948
949
950
951
952
953
954
955
956
957
958
959
960

•

•

•

•

Over the next decade, repurposing $US 1.6 trillion (less than 25% of the annual $700
billion in perverse subsidies given to agricultural industries alone) would enable
governments to meet current pledges to restore by 2030 some one billion degraded
hectares – an area the size of the USA or China – including 250 million hectares of
farmland. (Pg 16)
Many traditional and modern regenerative food production practices can enable
agriculture to pivot from being the primary cause of degradation to the principal catalyst
for land and soil restoration.
Intensive monocultures and the destruction of forests and other ecosystems for food
and commodity production generate the bulk of carbon emissions associated with land
use change.
If current land degradation trends continue, food supply disruptions, forced migration,
rapid biodiversity loss, and species extinctions will increase, accompanied by a higher

181 FAO. Livestock’s Long Shadow: Environmental Issues and Options 2006. https://www.fao.org/3/a0701e/a0701e.pdf
182 FAO. Livestock’s Long Shadow: Environmental Issues and Options 2006. https://www.fao.org/3/a0701e/a0701e.pdf
183 FAO. Livestock’s Long Shadow: Environmental Issues and Options 2006. https://www.fao.org/3/a0701e/a0701e.pdf
184 UN Convention to Combat Desertification (UNCCD).2022. Chronic land degradation: UN offers stark warnings and practical
remedies in Global Land Outlook 2. 26 April. https://www.unccd.int/news-stories/press-releases/chronic-land-degradation-unoffers-stark-warnings-and-practical
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961
962

risk of zoonotic diseases like COVID-19, declining human health, and land resource
conflicts.

963

The report also mentions the benefits of rewilding and silvopastoral systems. 185

964
965
966
967
968
969
970
971
972
973
974

Recently, a batch of apocalyptic biodiversity studies has led scientists and researchers to call
for humanity to do more to address the industries driving the interlinked climate and
biodiversity crises, including logging and agriculture. 186 In the most comprehensive review yet
of the risks to reptiles, scientists found that, of more than 10,000 reptile species, more than a
fifth are threatened with extinction. The new study, published in April 2022 in Nature, assessed
more than 10,000 reptile species around the world - from turtles, snakes, and lizards to
crocodiles - and warned that we must conserve them to prevent dramatic changes to Earth’s
critical ecosystems. The data showed that reptiles are increasingly threatened by widespread
habitat loss driven by logging and agricultural expansion. Increased reptile extinctions could
throw food chains worldwide off balance because these species play an indispensable role in
ecosystems as prey and predators for many other species. 187

975
976
977

The direct drivers identified in the various flagship reports are linked to animal welfare and
use. Examining the links reveals that biodiversity loss cannot be effectively addressed without
considering animal use and welfare.

978

Uses of Wildlife

979

Terrestrial Wildlife for Food

980
981
982
983
984
985
986
987
988
989
990
991

A 2020 research report examined the impact of human consumption as a significant driver of
vertebrate extinctions. The study reviewed the anthropogenic threats to 1,000 species
randomly selected from the more than 46,000 vertebrate entries in the IUCN Red List
database. The researchers identified the following mechanisms where human consumption of
animals or animal parts negatively affects the world's vertebrates. The mechanisms include
direct predation, bycatch, prey depletion, persecution, negative impacts caused by livestock
raising, alien species introduction, destructive harvesting practices, agricultural impacts, and
climate change. The report estimated conservatively (not including livestock impacts via
agriculture and climate change) that one-quarter of the world's vertebrates are threatened by
at least one mechanism related to human consumption. Furthermore, this proportion is higher
than that attributable to other leading causes of biodiversity decline, including forestry,
infrastructure development, pollution, invasive species impacts, energy production, mining,
185 UN Convention to Combat Desertification (UNCCD). 2022. Chronic land degradation: UN offers stark warnings and practical
remedies in Global Land Outlook 2. 26 April. https://www.unccd.int/news-stories/press-releases/chronic-land-degradation-unoffers-stark-warnings-and-practical
186 Inside Climate News. 2022. ‘Apocalypse Papers’: Scientists Call for Paradigm Shift as Biodiversity Loss Worsens. 29 April.
https://insideclimatenews.org/todaysclimate/apocalypse-papers-scientists-call-for-paradigm-shift-as-biodiversity-loss-worsens/
187 Cox, N., Young, B.E., Bowles, P. Fernandez, M., Marin, J., Rapacciuolo, G., Bohm, M., Brooks, T., Hedges, S., Hilton-Taylor,
C., Hoffmann, M., Jenkins, R., Tognelli, M., Alexander, G., Allison, A, Ananjeva, N., Auliya, M., Avila, L., Chapple, D.,
Cisneros-Heredia, D., Cogger, H., Colli, G., de Silva, A., Eisemberg, C., and Xie, Y. 2022. A global reptile assessment
highlights shared conservation needs of tetrapods. Nature 605:285–290. https://doi.org/10.1038/s41586-022-04664-7
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992
993

fires, water systems modifications, and climate change. The authors concluded that human
consumption of wildlife is the most significant driver of the current biodiversity crisis.188

994

Food System Changes

995
996
997
998
999
1000
1001
1002

The UNCCD’s Global Land Outlook report includes “key message” Number 5 from
Transforming Food Systems 189. The report states that modern agriculture has altered the face
of the planet more than any other human activity – from the production of food, animal feed,
and other commodities to the markets and supply chains that connect producers to
consumers. “Making our food systems sustainable and resilient would be a significant
contribution to the success of the global land, biodiversity, and climate agendas.” (para 5.1).
“Globally, food systems are responsible for 80% of deforestation, 70% of freshwater use, and
are the single greatest cause of terrestrial biodiversity loss.” (para 5.2)

1003
1004
1005
1006

At the same time, soil health and biodiversity were neglected during the industrialization of
agriculture in the 20th century. Intensive monocultures and the destruction of forests and other
ecosystems for food and commodity production generate the bulk of carbon emissions
associated with land use change.

1007
1008
1009
1010
1011

Global food systems must continue to provide sustenance but could be redesigned and
redeployed to ensure positive outcomes for nature and the climate. By eliminating or
repurposing harmful subsidies and providing the right incentives, the world should shift from
resource-depleting models of production to those that link resource efficiency and productivity
gains to healthy and resilient food systems and healthy soils.

1012
1013

In the words of the UN Secretary-General António Guterres: “Food systems are one of the
main reasons we are failing to stay within our planet’s ecological boundaries.” (Pg. 9) 190

1014
1015
1016
1017
1018
1019

The urgent need to transform all stages of modern food systems has already been recognized
in flagship reports, from food production through processing and supply chains to eliminating
food waste. In 2021, the UN organized a Food Systems Summit in New York to begin a formal
discussion on the topic. 191 A recent analysis identified the global food system as the leading
cause of deforestation, land use change, and biodiversity loss. It also accounts for 70% of all
human water use and is a significant source of water pollution. 192

188 Coimbra, Zulmira H.; Gomes-Jr, Luiz; Fernandez, Fernando A.S. 2020.0Human carnivory as a major driver of vertebrate
extinction. Perspectives in Ecology and Conservation, Volume 18, Issue 4. https://doi.org/10.1016/j.pecon.2020.10.002.
(https://www.sciencedirect.com/science/article/pii/S2530064420300614 )
189 UNCCD 2022..Global Land Outlook 2nd Edition. Summary for Decision Makers. https://www.unccd.int/sites/default/files/202204/GLO2_SDM_low-res_0.pdf
190 UNCCD 2022..Global Land Outlook 2nd Edition. Summary for Decision Makers. https://www.unccd.int/sites/default/files/202204/GLO2_SDM_low-res_0.pdf
191 UN Food Systems Summit 2021. Available at https://www.un.org/food-systems-summit
192 Garnett T. 2014. What is a sustainable healthy diet? A discussion paper. Oxford, United Kingdom: Food Climate Research
Network (FCRN). https://cgspace.cgiar.org/bitstream/handle/10568/35584/FCRN-sustainable-healthy-diet.pdf
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1020
1021
1022
1023
1024

A 2021 Chatham House report, supported by UNEP and Compassion in World Farming,
described the critical actions needed for food system transformation to support biodiversity. 193
In their press release on the report, UNEP confirmed that the global food system is the primary
driver of biodiversity loss and that agriculture alone is an identified threat to 24,000 of the
28,000 (86%) species at high risk of extinction. 194

1025
1026
1027
1028

In the last decades, our food systems have followed the “cheaper food paradigm,” aiming to
produce more food at lower costs through increased fertilizer, pesticide, energy, land, and
water inputs. This paradigm leads to a vicious cycle of greater demand, further intensification,
and more land clearance.

1029
1030
1031
1032
1033

As seen above, the impacts of producing more food at a lower cost are not limited to
biodiversity loss. The global food system is also a driver of climate change, accounting for
around 30% of total human-produced emissions. According to the Chatham House report, a
reform of food systems is a matter of urgency and should focus on three interdependent
actions:

1034
1035
1036
1037
1038

First, global dietary patterns need to move towards more plant-heavy diets, mainly
due to the disproportionate impact of animal agriculture on biodiversity, land use,
and the environment. Such a shift, coupled with the reduction of global food waste,
would reduce demand and the pressure on the environment, benefit the health of
populations worldwide, and help reduce the risk of pandemics.

1039
1040
1041
1042

Second, more land needs to be protected and set aside for nature. The most
significant gains for biodiversity will occur when we preserve or restore whole
ecosystems. Therefore, we need to avoid converting land for agriculture. Human
dietary shifts protect native ecosystems and restore those removed or degraded.

1043
1044
1045

Third, we need to farm in a more nature-friendly, biodiversity-supporting way.
Inputs should be limited and replaced monoculture with polyculture farming
practices.

1046
1047
1048

Dietary change is necessary to return the land to nature and to allow the widespread adoption
of nature-friendly farming. The more significant the dietary change, the more scope there is for
the second and third actions. 195

1049
1050
1051

While the change to a diet of predominantly plant-based foods is desirable from most
perspectives – favoring the environment, human and animal health, and well-being – it is not
easy to change meat-eating habits. Technology may have an answer. Cultured meat,

193 UNEP/CIWF. 2021. Food system impacts on biodiversity loss. 03 February. https://www.unep.org/resources/publication/foodsystem-impacts-biodiversity-loss
194 UNEP. 2021. Our global food system is the primary driver of biodiversity loss. February. https://www.unep.org/news-andstories/press-release/our-global-food-system-primary-driver-biodiversity-loss
195 UNEP. 2021. Our global food system is the primary driver of biodiversity loss. February. https://www.unep.org/news-andstories/press-release/our-global-food-system-primary-driver-biodiversity-loss
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1052
1053

produced from cells drawn from donor animals and expanded in a bioreactor, is reported to
reduce food’s impact on climate change, land use, and air pollution by as much as 90%. 196

1054
1055
1056
1057
1058
1059

Moving away from industrial agriculture to agroecological methods would also be beneficial,
according to a 2016 study, “A Global Paradigm to Challenge Mainstream Industrial
Agriculture.” The literature review discusses the controversy between high-input and “technobased” agricultural methods versus agroecological farming models. With increasing middleclass consumers in the developing world, organic farming and agroecology are proposed as
sound social, scientific, and rural development strategies. 197

1060
1061
1062

A new book by Philip Lymbery, the CEO of Compassion in World Farming, 198 identifies several
agricultural pioneers who are rethinking farming methods, rediscovering traditional techniques,
and developing effective modern technologies to bring landscapes back to life.

1063
1064
1065
1066
1067
1068

Food sourced from wild animals is currently a growing trend in fashionable restaurants. Lions,
monkeys, turtles, sharks, frogs, and snakes are a few of the species whose parts may appear
on global menus. In some cases, restaurants have offerings from species on the brink of
extinction. Even if the animals being eaten are not rare, their capture may have damaged
habitat, social structures, and food webs. In many cases, individual wild animals will have
suffered during capture, transport, and captivity before being killed for food. 199

1069
1070
1071
1072
1073
1074
1075
1076
1077

For example, shark fin soup, consumed by Asian communities worldwide, is the principal
driver behind the global demand for shark fins. This demand results in sharks being de-finned
while still alive, and then their finless bodies are thrown back into the sea to die because they
are unable to swim without fins. Ordinary shark meat is not worth bringing to shore. The shark
fin trade is almost a $1 billion global industry and is partly responsible for significant declines in
shark populations. The trade in the fins of several sharks is now regulated under the auspices
of the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES). However, a 2022 study found that the dried fins of trade-regulated sharks are still
frequently sold in markets and consumed in shark fin soup. 200

1078
1079

The research paper entitled Rethinking game consumption in tourism: a case of the 2019
novel coronavirus pneumonia outbreak in China 201 examines the origins of wild animal

196 Lymbery, Philip. 2022. Evolution or Revolution: Can Cultured Meat be a Game Changer for Food? 27 April.
https://philiplymbery.com/evolution-or-revolution-can-cultured-meat-be-a-game-changer-for-food/#.YmmJ2LsXKkZ.linkedin
197 Valenzuela, Hector. 2016. Agroecology: A Global Paradigm to Challenge Mainstream Industrial Agriculture. March.
https://www.mdpi.com/2311-7524/2/1/2
198 Lymbery, Philip. 2022. Sixty Harvests Left: How to Reach a Nature-Friendly Future. 18 August.
https://www.bloomsbury.com/uk/sixty-harvests-left-9781526619327/
199 Humane Society International. Undated. Don’t Buy Wild: Products, Food and Exotic Pets. https://www.hsi.org/newsmedia/dbw_products_food_exoticpets/
200 Pei Choy, Christine and Wainwright, Benjamin J. 2022. What Is in Your Shark Fin Soup? Probably an Endangered Shark
Species and a Bit of Mercury. 14 February. https://www.mdpi.com/2076-2615/12/7/802
201 Ying, T., Wang, K., Liu, X., Wen, J., and Goh, E. 2020. Rethinking game consumption in tourism: a case of the 2019 novel
coronavirus pneumonia outbreak in China. 29 February. DOI: 10.1080/02508281.2020.1743048 &
https://www.tandfonline.com/doi/full/10.1080/02508281.2020.1743048?scroll=top&needAccess=true
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1080
1081
1082
1083
1084

consumption as a delicacy and why this practice continues despite wild animals no longer
being a food necessity for most consumers. The authors revisit the topic from three main
aspects – the ethics of wildlife consumption, managing the sale of wild animals in tourism, and
tourists' attitudes and related safety regulations. The study recommends that tourists avoid
wild animal consumption during food-oriented travel.

1085
1086
1087
1088
1089

Scientists have been issuing dire warnings about the illegal or unsustainable wildlife trade
since the 1992 manifesto, World Scientists' Warning to Humanity, was published by the Union
of Concerned Scientists. (The manifesto was re-issued 25 years later by the Alliance of World
Scientists.) A 2021 paper stressed the urgent need to regulate wildlife trade and curb its
negative consequences for ecosystems and humanity. The authors pointed out that:

1090
1091
1092

•
•
•

Illegal or unsustainable wildlife trade threatens numerous species.
Both targeted and non-targeted species are affected by wildlife trade.
Disease transmission to humans is currently a significant concern. 202

1093
1094
1095
1096
1097
1098

Illegally smuggled bush meat has increased substantially, coinciding with an increased
demand for farmed game meats. Historically, bush meat consumption was primarily confined
to poorer, rural communities in Africa, Asia, the Middle East, and South America, where
individuals hunted local wildlife for personal consumption as an inexpensive source of protein.
Currently, illegally smuggled bush meat consumption by middle-class consumers is growing in
Europe and the U.S. 203

1099
1100
1101
1102
1103
1104
1105
1106
1107
1108

Some countries are now encouraging wildlife farming partly to alleviate rural poverty and meet
local demand 204. However, wildlife farming can have ethical and animal welfare ramifications.
A 2021 study on the Effects of legalization and wildlife farming on conservation 205 found that
wildlife farming increased the perceived social approval and acceptability of wildlife products
and thus fuelled demand. This effect was particularly true for mammals. For example, bear
farming increased the social acceptability of bear bile; and decreased perceived legal
sanctions for bear bile consumption. Tiger farming diminished perceived legal sanctions for
tiger consumption, and farming tigers for medicinal use increased the acceptability of tiger
consumption. Overall, the results of this study indicated that bans on wildlife consumption and
decreased wildlife farming of mammals could have conservation benefits.

202 Cardosa, P., Amponsah-Mensah, K., Barreiros, J., Bouhuys, J., Cheung, H., Davies, A., Kumschick, S., Longhorn, S.,
Martinex-Munoz, C., Morcatty, T., Peters, G., Ripple, W., Rivera-Tellez, E., Stringham, O., Toomes, A., Tricorache, P., and
Fukushima, C. 2021. Scientists' warning to humanity on illegal or unsustainable wildlife trade. Science Direct. November.
https://doi.org/10.1016/j.biocon.2021.109341 & https://www.sciencedirect.com/science/article/pii/S0006320721003931
203 Food Safety Magazine. 2001. Game Meat: A Complex Food Safety and Animal Health Issue. 1 December . https://www.foodsafety.com/articles/4688-game-meat-a-complex-food-safety-and-animal-health-issue
204 Li, P. 2021. Animal Welfare in China: Politics and Crisis. Sydney University Press, Sydney, Australia. Available at
https://www.amazon.com/Animal-Welfare-China-Peter-Li/dp/1743324707.
205 Rizzolo, J. B. 2021. Effects of legalization and wildlife farming on conservation. Global Ecol & Conserv 25:e01390.
https://doi.org/10.1016/j.gecco.2020.e01390 & https://www.sciencedirect.com/science/article/pii/S2351989420309318
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Aquatic Wildlife for Food

1110
1111
1112

The oceans produce more than 50 percent of the planet’s oxygen, are the primary source of
sustenance for more than a billion people, and provide employment through ocean-related
industries for some 40 million humans. 206

1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123

The FAO’s 2006 Livestock’s Long Shadow reported on the livestock industry's contribution to
the overexploitation of wild-caught fish to produce fishmeal for livestock feed. The fish in the
world’s oceans face serious threats, the principal being overexploitation. 207 The threat extends
to the fish commonly consumed by humans and small pelagic fish, which are essential in
aquatic food chains. These small fish are caught and pulverized to produce fish meal and fish
oil used as feed for terrestrial livestock and aquaculture. 208 Fishcount.org.uk 209 indicates that
up to 3 trillion wild fish are caught yearly in capture fisheries and are killed using methods that
are far below those accepted for humane slaughter of terrestrial animals 210. A further 51-167
billion farmed fish were slaughtered in 2017. The decapod crustaceans killed in recorded
aquaculture production in 2017 numbered 211 43-75 billion crayfish, crabs, and lobsters and
210-530 billion shrimps and prawns.

1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134

Commercial aquaculture may protect some fish species but has had detrimental impacts on
aquatic environments. The most common marine aquaculture methods involve open net pens
anchored to the bottom in coastal waters and floating offshore cages in deeper waters. Some
marine systems involve polycultures that may co-cultivate finfish, shellfish, and marine
plants. 212 Aquaculture involves recirculating and "flow-through" (raceway) techniques on land.
Fish waste and excess food spills out of these facilities into the ocean and fresh-water
environments, causing nutrient pollution, eutrophication, and hypoxia. Antibiotics or pesticides
applied to farmed fish can affect other aquatic life and human health. The nutrients and
chemicals supporting aquaculture affect the biodiversity on the ocean floor and may lead to
increased algal blooms. 213 When fish are crowded together in nets or pens, they are also
susceptible to stress, increased disease incidence, and parasites that can then spread to wild

206 UN. 2022. ‘Revitalize our seas’ UN chief urges on World Oceans Day. 8 June. https://news.un.org/en/story/2022/06/1119802
207 FAO. 2006. Livestock’s Long Shadow: Environmental Issues and Options. Chapter 5. Livestock’s impact on biodiversity.
https://www.fao.org/3/a0701e/a0701e.pdf
208 WWF. Undated. Fishmeal and fish oil. https://www.worldwildlife.org/industries/fishmeal-and-fishoil#:~:text=Fishmeal%20and%20oil%20are%20easily,a%20growing%20market%20for%20fisheries.
209 Fish count estimates. 2019. http://fishcount.org.uk/fish-count-estimates-2
210 Shimsony, A. & Chaudry, M.M. 2005. Slaughter of animals for human consumption. Rev. sci. tech. Off. int. Epiz., 24 (2),
693-710. http://boutique.oie.int/extrait/shimshony693710.pdf.
211 Fishcount.org.uk. 2019. Numbers of farmed decapod crustaceans. http://fishcount.org.uk/fish-count-estimates-2/numbers-offarmed-decapod-crustaceans
212 Today’s Farmed Fish. Undated. Common Methods. https://www.todaysfarmedfish.org/common-farming-methods
213 Scottish Government. Review and Synthesis of the Environmental Impacts of Aquaculture 2002.
https://www.researchgate.net/profile/KennethBlack/publication/230792025_Review_and_Synthesis_of_the_Environmental_Impacts_of_Aquaculture/links/00b7d5195e29fd
9535000000/Review-and-Synthesis-of-the-Environmental-Impacts-of-Aquaculture.pdf
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species. Farmed fish also escape into the ocean, breeding with wild species and affecting
overall genetic diversity. 214

1137
1138
1139
1140
1141
1142

The commercial fishing industry is causing widespread damage to ocean biodiversity by
overfishing existing stocks and using harmful techniques such as bottom trawling. Bottom
trawling is widespread. It involves dragging heavy nets, large metal doors, and chains over the
seafloor to catch fish. 215 Bottom trawling also "destroys the natural seafloor habitat by
essentially rototilling the seabed. All bottom-dwelling plants and animals are affected, if not
destroyed, by tearing up root systems or animal burrows”. 216

1143
1144
1145
1146

As well as killing non-target animals, commercial fishing stirs and releases sediment into the
water, disrupting food chains. 217 In some cases, the fishing industry also uses explosives and
poisons, causing loss of marine life and environmental destruction. 218 Approximately one-third
of nearly 400 monitored fish stocks worldwide are not sustainably fished. 219

1147
1148
1149
1150
1151
1152

Ghost fishing gear is another problem. Between 500,000 and 1 million tons of fishing gear are
discarded or lost annually in the oceans. Discarded nets, lines, and ropes now make up almost
half of the Great Pacific Garbage Patch, a 617,000-square-mile area of floating debris. Ghost
fishing gear unselectively entangles marine mammals, seabirds, sea turtles, and sharks.
Entangled animals suffer a slow and painful death from exhaustion and suffocation. Ghost
fishing gear also damages critical marine habitats such as coral reefs. 220

1153
1154
1155

The Marine Life Institute has published “Key Recommendations for Marine Capture Fisheries,
" which propose adopting an animal welfare-based approach (WBA) to capture fisheries
management. This approach incorporates the following principles:

1156
1157
1158
1159
1160
1161

1.
2.
3.
4.

Refining the methods used to capture and retrieve aquatic animals;
Improving how captured animals are handled on fishing boats;
Implementing effective stunning and slaughter of captured animals; and,
Eliminating the indirect adverse welfare impacts on non-target species.

The Marine Life Institute report notes: “There is ample scientific consensus that aquatic
animals have the capacity to suffer in the same way as terrestrial animals. Given that this

214 Cho, R. 2016 Colombia Climate School. Making Fish Farming More Sustainable. 13.
https://news.climate.columbia.edu/2016/04/13/making-fish-farming-more-sustainable/
215 USGS. 2016. Science for a Changing World. Recent scientific work outlines the severe consequences the practice of bottom
trawling has on loose sediment on the ocean floor. 14 March. https://www.usgs.gov/news/national-news-release/what-dragglobal-impact-bottom-trawling
216 USGS: Science for a Changing World. 2016. Recent scientific work outlines the severe consequences the practice of bottom
trawling has on loose sediment on the ocean floor. 14 March. https://www.usgs.gov/news/national-news-release/what-dragglobal-impact-bottom-trawling
217 Mancuso, Monique. 2015. Effects of Fish Farming on Marine Environment. Journal of Fisheries Sciences. July 6.
218 Pariona, Amber. 2017. What is the Environmental Impact of the Fishing Industry? World Atlas. 27 April.
219 Faunalytics. 2022. Global Fishing & Food Security. 22 April. https://faunalytics.org/global-fishing-food-security/ and
https://doi.org/10.1038/s41586-020-2616-y
220 WWF. Ghost fishing gear. https://www.worldwildlife.org/stories/ghost-fishing-gear
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recognition is enshrined in law throughout the world, we have both a legal and moral obligation
to apply the same standards of welfare to wild-caught aquatic animals.”

1164
1165
1166
1167
1168
1169
1170

Eutrophication, caused by the input of nutrients in water bodies and characterized by
excessive plant and algal growth, is another threat to ocean biodiversity, causing the “dead
zones” mentioned in the above major reports. The most common causes of “dead zones”
include nutrient leaching from fertilized agricultural areas, sewage from urban areas, and
industrial wastewater. The run-off nutrients most commonly associated with eutrophication in
lakes, rivers, and coastal marine areas – namely, phosphorus and nitrogen compounds – are
recognized as a threat to water ecosystems and human health. 221

1171
1172
1173

GEO 6 states that the primary pressures on open ocean biodiversity are overexploitation,
pollution from land-based activities, and climate change. Coastal ecosystems have additional
stresses associated with habitat destruction, aquaculture, and invasive species. 222

1174

Saving Land for Wildlife

1175
1176
1177

Every year the world loses around 5 million hectares of forest. 95% of which occurs in the
tropics. At least three-quarters of this loss is driven by agriculture – clearing forests to raise
livestock and grow crops (often for animal feed or paper production). 223

1178
1179
1180
1181
1182

The most recent global assessment report on biodiversity and ecosystem services 224 stated
that agricultural expansion, particularly to sustain industrial livestock systems, 225 is the most
widespread driver of land-use change. A 2020 report by the FAO and UNEP states:
“Agricultural expansion continues to be the main driver of deforestation and forest
fragmentation and the associated loss of forest biodiversity.” 226

1183
1184

Together, grazing livestock and feed crop production are the primary agricultural drivers of
deforestation, biodiversity loss, and land degradation. 227 GEO 6 stated that food production is

221 UNEP, CBD, WHO. 2015. Connecting Global Priorities: Biodiversity and Human Health. A State of Knowledge Review.
https://www.cbd.int/health/SOK-biodiversity-en.pdf
222 UNEP. Global Environment Outlook (GEO) 6. 2019. https://www.unep.org/resources/global-environment-outlook-6
223 Ritchie, H. 2021. Cutting down forests: what are the drivers of deforestation? Our World in Data, 23 February.
https://ourworldindata.org/what-are-drivers-deforestation
224 IPBES 2019. The global assessment report on Biodiversity and Ecosystem Services https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
225 Industrial livestock systems, which involve animal abuse as an integral element of the business model, are also a major driver
of anti-microbial resistance (AMR), potentially an even more devastating human health threat than COVID-19. A 2016 review
into the origins, impact and possible solutions for AMR has estimated that, if no action is taken, by 2050 drug-resistant
infections will place at risk some 10 million human lives a year and a cumulative US$100 trillion in economic output - O’Neill
review on antimicrobial resistance (2016) - https://amr-review.org/
226 FAO and UNEP. 2020. The State of the World’s Forests 2020. Forests, biodiversity and people. Rome. DOI:
https://doi.org/10.4060/ca8642en
227 Garnett T. 2014. What is a sustainable healthy diet? A discussion paper. Oxford, United Kingdom: Food Climate Research
Network (FCRN). https://cgspace.cgiar.org/bitstream/handle/10568/35584/FCRN-sustainable-healthy-diet.pdf
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the largest anthropogenic land use, accounting for 50 percent of habitable land. Livestock
production uses 77 percent of agricultural land for feed production and grazing land.

1187
1188
1189
1190
1191

According to GEO6, “.. the consequences of livestock raising are disproportionately large.
While supplying only 18 percent of calories and 40 percent of protein to the world’s food
supply, the livestock sector accounts for about half of agriculture’s greenhouse gas emissions
(Gerber et al. 2013; FAO 2017a) and almost 80 percent of agricultural land use. It should be
noted that a third of all cropland is used to produce feed crops (FAO 2009).” (page 95.) 228

1192
1193
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1199

Industrial animal agriculture has increased monoculture farming for crop feeds and has
diminished natural biodiversity and habitat areas. Biodiversity is essential for agricultural
production systems, underpinning ecosystem services such as pollination, pest control,
nutrient cycling, erosion control, and water supply. For example, non-crop areas such as
meadows, hedgerows, and forest patches provide a habitat for a wide range of natural
enemies of crop and animal pests and diseases (birds, aphids, etc.), which help to reduce pest
population numbers without the use of pesticides. Chemical inputs, particularly pesticides,
negatively affect wildlife, human health, and agricultural biodiversity. 229

1200
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1206

Habitat loss involves the fragmenting or destruction of an ecosystem. Worldwide, agriculture
uses 70 percent of all freshwater withdrawals, rising to 90 percent in many poorer countries. 230
Animal products generally have a larger water footprint than crops. The average water
footprint/calorie for beef is twenty times larger than that for cereals and starchy roots. The
Water Footprint website provides the water footprints of different foods. From a freshwater
resource perspective, it is generally more efficient to obtain calories, protein, and fat through
crop products than animal products. 231

1207
1208
1209
1210

Our World in Data reports that adopting a plant-based diet could reduce overall global land
use for agriculture by up to 75%. Such a significant reduction of agricultural land use would be
possible because of the reductions in land used for grazing and the land required to grow plant
crops for animal feed. 232

1211
1212
1213

More than 500,000 terrestrial plant and animal species have insufficient habitat for long-term
survival. Many of these species are on course to disappear within decades. 233 This habitat
loss is both an animal welfare problem and a species survival problem.

228 UNEP. Global Environment Outlook (GEO) 6. 2019. https://www.unep.org/resources/global-environment-outlook-6
229 CBD. 2015. Connecting Global Priorities: Biodiversity and Human Health. A State of Knowledge Review. Convention on
Biological Diversity, Montreal, Canada. https://www.cbd.int/health/SOK-biodiversity-en.pdf
230 UNEP. 2019. Global Environment Outlook (GEO) 6. https://www.unep.org/resources/global-environment-outlook-6
231 Water Footprint Network. Undated. Water footprint of crop and animal products: a comparison.
https://waterfootprint.org/en/water-footprint/product-water-footprint/water-footprint-crop-and-animal-products/
232 Ritchie, Hannah. 2021. If the world adopted a plant-based diet we would reduce global agricultural land use from 4 to 1 billion
hectares. Our World in Data. 4 March. https://ourworldindata.org/land-use-diets
233 IPBES 2019: Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services. E. S. Brondizio, J. Settele, S. Díaz, and H. T. Ngo (editors). IPBES
secretariat, Bonn, Germany. 1148 pages. https://doi.org/10.5281/zenodo.3831673
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Killing/Capturing Wild Animals for Entertainment & Other Uses

1215
1216
1217

The exploitation of wildlife has been identified as the second most significant direct driver of
biodiversity loss.233 Aside from the capture and killing of wild animals for human sustenance,
wild animals may be killed, traded, or kept for the following purposes:

1218
1219
1220
1221
1222
1223
1224

1.
2.
3.
4.
5.
6.
7.

Control of Invasive Species
Sport and Trophy Hunting and Sport Fishing
Trapping for Pest Control; Trapping for Pelts
The Pet Trade
Zoos, Aquaria & Research Laboratories
Tourist Experiences
Wildlife Rehabilitation Centers

1225
1226
1227
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1231
1232

Over-exploitation of wildlife includes both legal and illegal uses of wildlife. From 1997 to 2016,
the total legal wildlife trade was valued at between US$2.9 and $4.4 trillion (82% being
seafood, 7% being furniture, and 6% fashion (e.g., furs)). Most wildlife trade research has
focused on species listed in the Convention on International Trade in Endangered Species of
Wild Fauna and Flora (CITES). However, the much more extensive, legal wildlife trade in nonCITES-listed species remains unexamined. Monitoring legal wildlife trade in all species is as
important as the trade in protected species since legal wildlife trade correlates with, and
provides cover for, illegally traded wildlife. 234

1233
1234
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1236
1237
1238
1239
1240

Wild animals are captured, transported, and killed for many human purposes – including for
luxury products, products for which alternatives exist, and entertainment. They are used for:
food and clothing; decorative products; medicinal products (many of dubious efficacy);
witchcraft; the pet trade; zoos, aquaria, and circuses; experimentation (science, research, and
testing); and trophies. They are hunted, trapped, captured, transported, and killed for legal and
illegal wildlife trade. Wildlife is also killed (“culled”) to address disease control, wildlife
population pressures, human-wildlife conflicts, and the control of “pests.” Many of the
associated wildlife management practices cause considerable suffering to wild animals.

1241
1242
1243
1244
1245

Although historically, the welfare impacts of the wildlife trade have been largely ignored, this
situation may be changing. A recent paper on “Animal Welfare in the Global Wildlife Trade” 235
reviews such trade's overall conservation and welfare impacts. The paper argues that greater
attention should be paid to the welfare of animals traded alive in large numbers (e.g., birds,
reptiles, amphibians) and to those—including mammals—potentially subject to more

234 Andersson, A. A., Tilley, H., Lau, W., Dudgeon, D. Bonebrake, T., and Dingle, C. 2021. CITES and beyond: Illuminating 20
years of global, legal wildlife trade. Global Ecology and Conservation, 26: e01455.
https://doi.org/10.1016/j.gecco.2021.e01455, https://www.sciencedirect.com/science/article/pii/S2351989421000056
235 Baker, S. E., Cain, R., van Kesteren, F., Zommers, Z.A., D’Cruze, N. & Macdonald, D.W. 2013. Rough Trade: Animal
Welfare in the Global Wildlife Trade. Bioscience 63:928-938.
https://academic.oup.com/bioscience/article/63/12/928/2364858?login=false
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significant welfare impacts through live use (e.g., as pets). A recent editorial also comments on
the need to address wildlife welfare. 236

1248
1249
1250
1251
1252

There are also several recent studies of the humaneness of different wildlife and pest animal
control methods in the UK and New Zealand. Published articles include Assessing Animal
Welfare Impacts in the Management of European Rabbits (Oryctolagus cuniculus), European
Moles (Talpa europaea), and Carrion Crows (Corvus corone), 237 and a Scientific Assessment
of the Welfare of Trapped Mammals. 238

1253
1254
1255
1256
1257
1258

Sometimes wildlife is “managed” - hunted and killed – because of human-animal or
environment-animal conflicts. These problems may occur when land-use changes remove
natural habitats and wildlife corridors interrupting the free movement of animals in search of
resources. In such cases, restoring habitats and wildlife corridors is the preferred option from
an animal welfare perspective. But where this is not possible, wildlife fertility control is an
alternative humane option. 239
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The UK’s Wild Animal Welfare Committee has produced several reports on wildlife welfare
issues. 240 A recent Conservation Biology report recommends “International consensus
principles for ethical wildlife control.” 241 The principles are captured in a list of 7 questions that
should be addressed in sequence when decisions about human-wildlife conflicts are made.
The questions include “Can the problem be mitigated by changing human behavior?” and
“Does the proposed method carry the least animal welfare cost and to the fewest animals?”
The control of commensal rodents is a particularly challenging area. In the UK, the British
Government passed legislation in 2022 banning glue traps (a particularly unpleasant
technology for rodents and any other wild animal caught in such a device) 242. However, the
commonest rodent controls are the various anti-coagulants that have been developed (starting

236 Berg, C., Lerner, H., Butterworth, A. & Walzer, C. 2020. Wildlife Welfare. Front. Vet. Sci., 7:576095.
https://doi.org/10.3389/fvets.2020.576095
237 Baker, S., Sharp, T., and Macdonald, D.2016. Assessing Animal Welfare Impacts in the Management of European Rabbits
(Oryctolagus cuniculus), European Moles (Talpa europaea) and Carrion Crows (Corvus corone). February 2016. DOI:
10.1371/journal.pone.0146298 &
https://www.researchgate.net/publication/289335487_Assessing_Animal_Welfare_Impacts_in_the_Management_of_Europea
n_Rabbits_Oryctolagus_cuniculus_European_Moles_Talpa_europaea_and_Carrion_Crows_Corvus_corone
238 Beausoleil, N.G., Baker, S.E. & Sharp, T. 2022. Scientific assessment of the welfare of trapped mammals – Key
considerations for the use of the Sharp and Saunders Humaneness Assessment Model. Animals 12(3):402.
https://doi.org/10.3390/ani12030402
239 Liedholm, S. E. 2022. Deep Dive: Wildlife contraception and welfare. Wild Animal Initiative. 8 April. Minneapolis, Minnesota.
https://www.wildanimalinitiative.org/blog/contraception-deep-dive
240 Wild Animal Welfare Committee. Undated. Resources. https://www.wawcommittee.org/resources
241 Dubois, S et al. 2017. International consensus principles for ethical wildlife control. Conservation Biology 31:753-760. DOI:
10.1111/cobi.12896 Available at
https://static1.squarespace.com/static/5edf4fd72d25275e3acc8c4a/t/5f4f9c2cf41ed579a073faac/1599052848970/Dubois_et_
al-2017-Conservation_Biology-1.pdf
242

Animal Health and Welfare Bills Receive Royal Assent. 2022. Available at https://www.gov.uk/government/news/animal-healthand-welfare-bills-receive-royal-assent
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with Warfarin). Dying as the result of internal hemorrhaging is far from pleasant and wild
animals who usually prey on rodents may also be at risk.

1271
1272
1273
1274
1275
1276
1277
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In a paper entitled The welfare of wildlife: an interdisciplinary analysis of harm in the legal and
illegal wildlife trades and possible ways forward 243, researchers make the case as to why
welfare is an essential component of any discussion or policy about wildlife trade. These
discussions are not only for wildlife and environmental interests but also for the sake of
humans. They detail the harm in the trade and the current welfare provisions, particularly with
the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES), which guide global transport and trade. Then they suggest several ways to improve
the current approach to wildlife welfare.
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The illegal wildlife trade affects animal welfare and conservation and accelerates the decline in
wildlife populations. The value of illegal trade has been estimated at between $7 and $23
billion per year 244, making wildlife crime one of the most lucrative illegal businesses. Illegal
wildlife trafficking is the fourth most lucrative global crime after drugs, human trafficking, and
the arms trade. 245 A historic Resolution on wildlife crime was adopted in May 2022 by
consensus at a United Nations meeting in Vienna, Austria. The Resolution, “Strengthening the
international legal framework for international cooperation to prevent and combat illicit
trafficking in wildlife,” was submitted by the governments of Angola, Kenya, and Peru. The
Resolution calls on the United Nations Office on Drugs and Crime (UNODC) and its Member
States to examine the challenges and gaps in the current international legal framework for
preventing and combating wildlife trafficking. It also asks them to consider the pros and cons
of developing an additional protocol on wildlife crime under the UN Convention Against
Transnational Organised Crime to strengthen international cooperation in tackling the
problem. 246

1293
1294
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Wild animal capture, transport, and trade substantially affect animal welfare and conservation.
Mortality and morbidity rates provide a rough indicator of welfare failures, but data for
individual species is sparse, and the estimates vary widely. Some significant wildlife uses
leading to over-exploitation and biodiversity loss include hunting (both trophy and
subsistence), the pet trade, and perhaps tourism “animal experiences.” Wildlife is also trapped
and traded for laboratory experimentation (mostly primates) and to repopulate collections in
zoos and aquaria.

1300

Invasive Alien Species

243 Wyatt, T., Maher, J., Allen, D., Clark, N. & Rook, D. 2022. The welfare of wildlife: an interdisciplinary analysis of harm in the
legal and illegal wildlife trades and possible ways forward. Crime Law Soc Change 77:69–89. https://doi.org/10.1007/s10611021-09984-9
244 GEF. Undated. Illegal Wildlife Trade. Washington, DC. Available at https://www.thegef.org/what-we-do/topics/illegal-wildlifetrade
245 WWF. Illegal Wildlife Trade. https://www.thegef.org/what-we-do/topics/illegal-wildlife-trade
246 Born Free.2020. United Nations Agrees Historic Resolution on Wildlife Trafficking. 20 May 2022.
https://www.bornfree.org.uk/news/un-wildlife-trafficking-resolution
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The GEO 6 report identifies invasive alien species as plants, animals, pathogens, and other
organisms that are non-native to an ecosystem, which may cause economic or environmental
harm or adversely affect human health. In particular, such invasive species may have adverse
impacts on biodiversity, including the decline or elimination of native species - through
competition, predation, the transmission of pathogens, or the disruption of local ecosystems
and ecosystem functions. 247 The GEO 6 Summary for Policymakers states that native and
non-native invasive species threaten ecosystems, habitats, and other species. The estimated
economic costs, both direct and indirect, amount to many billions of dollars annually. 248
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The Convention on Biodiversity (CBD) notes that invasive alien species introduced or spread
outside their natural habitats have affected native biodiversity in almost every ecosystem on
earth and are one of the greatest threats to biodiversity. Some are introduced on purpose,
others unwittingly, and some are released from captive situations (e.g., the various python
species now decimating wildlife in the Florida Everglades probably arrived as pets). Since the
17th century, invasive alien species have contributed to nearly 40% of all animal extinctions for
which the cause is known. 249 Aquatic invasive species are among the most pervasive, often
being transported across the globe before introduction. 250
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The impact of invasive alien species on native animals also affects animal welfare. Invasive
species may harm native wild animals through competition, predation, the transmission of
pathogens, or the disruption of local habitats. These harms may occur even if species are not
at risk. However, some alien species may become naturalized without negative impacts. For
example, in South Africa, there were 21 species of alien amphibians in the country, but none
appeared to have had a significant effect. 251 252

1323
1324
1325
1326

Traditional wildlife conservation is currently being disrupted by a new approach dubbed
“Compassionate Conservation.” In compassionate conservation, the focus is not simply on the
population of animals needing to be conserved but also gives weight to the interests and
welfare of individual animals in conservation issues. 253

247 UNEP. 2019. Global Environment Outlook (GEO) 6. https://www.unep.org/resources/global-environment-outlook-6
248 UNEP. 2019. Global Environment Outlook 6 Summary for Policymakers. 6 August
https://www.unep.org/resources/assessment/global-environment-outlook-6-summarypolicymakers?_ga=2.58831021.1679832863.1648133604-1602352062.1634737523
249 CBD. 2009. What are Invasive Alien Species? https://www.cbd.int/idb/2009/about/what/
250 UNEP, CBD, WHO. 2015. Connecting Global Priorities: Biodiversity and Human Health. A State of Knowledge Review.
https://www.cbd.int/health/SOK-biodiversity-en.pdf
251 Zengeya, T. A., Kumschick, C., Weyl, O. L. F. & van Wilgen B. W. 2020. An Evaluation of the Impacts of Alien Species on
Biodiversity in South Africa Using Different Assessment Methods. in van Wilgen, B., Measey, J., Richrdson, D., Wilson, J. &
Zengeya, T.A. (Eds). Biological Invasions in South Africa. Invading Nature – Springer Series in Invasion Ecology, Vol. 14, pp.
489-512. Springer, Cham. https://link.springer.com/chapter/10.1007/978-3-030-32394-3_17
252 Vimercati, G., Kumschick, S., Probert, A., Volery, L., & Bacher, S. 2020. The importance of assessing positive and beneficial
impacts of alien species. Neobiota 62:525-545. https://neobiota.pensoft.net/article/52793/
253 Coghlan, S. & Cardilini, A. 2022. Introduced species are animals too: why the debate over compassionate conservation is
worth having. 22 February. https://theconversation.com/introduced-species-are-animals-too-why-the-debate-overcompassionate-conservation-is-worth-having-163987
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Domestic animals (particularly cats) have also been considered “invasive alien species,”
especially when they become feral. Domestic dogs and cats are identified as potential threats
to native wildlife, especially in Australia, New Zealand, and on islands. Dogs and cats kill
native wildlife and generate other threats, including disturbance/fear, competition,
hybridization, and disease risk. 254, 255 For many years, stray dog control has primarily involved
catch-and-kill approaches by local authorities. Still, such lethal control methods did not work
and are giving way to more humane fertility control approaches (see Chapter 7.7 of the WOAH
report). 256 257

1335

The Wildlife Trade
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The relentless and unsustainable use of wildlife is another critical issue for biodiversity. Such
use urgently needs transformational change. Much of the wildlife trade is also inhumane,
unsafe, and unhealthy. Existing conventions and regulatory structures have been unsuccessful
at addressing this crisis.
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The Convention on Migratory Species of Wild Animals (CMS) spearheaded efforts to use
scientific knowledge of animal culture to protect endangered wildlife better. Scientific research
has made significant progress in animal culture. Human activities that disrupt the social fabric
of species that have developed specific cultural traits can have severe impacts. Protecting
cultural knowledge among peers and across generations may be vital for certain species'
survival and successful reproduction. Support for individual animals that act as ‘repositories’ of
social knowledge, such as elephant matriarchs, or groups of knowledgeable elders, may be as
important as conserving critical habitat. 258
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The Convention on Biological Diversity 259 and the way the Convention frames “sustainable
use” has failed to prevent and reverse biodiversity loss. Sustainable use appears to have
diverged from an original core focus on sustainability and instead now focuses on the human
“right to use.” While sustainability comprises three pillars (economic, social, and
environmental), socio-economic considerations have historically taken priority over
environmental concerns. The existential biodiversity crisis means “a right to use” is no longer a
secure foundation. Reducing the exploitation of biodiversity and assisting in its restoration
should now be the priority.

254 Home, C., Bhatnagar, Y. V., and Vanak, A. T. 2017. Canine Conundrum: domestic dogs as an invasive species and their
impacts on wildlife in India. 20 December 2017. https://zslpublications.onlinelibrary.wiley.com/doi/10.1111/acv.12389
255 Bradshaw, K. 2020. Domestic cats an invasive species? The last biodiversity lecture of spring 2020 examines the issue.
Stetson University. Available at https://www2.stetson.edu/law/news/index.php/2020/04/08/domestic-cats-an-invasive-speciesthe-last-biodiversity-lecture-of-2020-examines-the-issue/
256 WOAH. 2018. Terrestrial Animal Health Code. Chapter 7.7. Stray Dog Control.
https://www.oie.int/fileadmin/Home/eng/Health_standards/tahc/2018/en_chapitre_aw_stray_dog.htm
257 ICAM. 2022. Global veterinary body gives support for humane DPM. https://www.icam-coalition.org/global-veterinary-bodygives-support-for-humane-dpm/
258 CMS. 2020. Animal Culture Linked to Conservation for the First Time. 19 February, Press Release. Convention on the
Conservation of Migratory Species of Wild Animals. https://www.cms.int/en/news/animal-culture-linked-conservation-first-time
259 CBD Undated. Introduction. Convention on Biological Diversity. https://www.cbd.int/intro/
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From both conservation and animal welfare perspectives, it is now unacceptable to permit wild
animals to be hunted, trapped, and used for trivial and non-essential purposes. The world
must differentiate between essential (perhaps solely for human sustenance that cannot be
obtained from other sources) and inessential (including all luxury products, status symbols,
and entertainment activities that harm wildlife and biodiversity.)

1361

The 2020 paper, Trading Tactics: Time to Rethink the Global Trade in Wildlife 260, considers:
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1. Why the risks presented by the wildlife trade (to animal welfare, biodiversity, public
health, and financial security) are manifold and cannot be treated with complacency;
2. Why the goal of a legal, sustainable, safe, humane, and equitable commercial wildlife
trade (being distinct from non-commercial trade such as animal rescue, conservation,
and subsistence purposes) is misleading and unachievable; and
3. Why moving towards an end to the commercial trade in wildlife should be the ultimate
and more ambitious goal.
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The paper concludes that: “while pursuing the United Nation’s Sustainable Development Goals
(with their focus on poverty alleviation, food security, public health, and conservation) is
enduringly vital, a flourishing wildlife trade is not. Given that the over-exploitation of wildlife,
including for the pet trade, has been identified as one of the dominant drivers of
biodiversity loss, the emergence of zoonotic infectious disease, animal suffering, and
financial instability (emphasis added), perpetuating the concept of utilizing a regulated
wildlife trade as the default approach to protect people and planet is in urgent need of reevaluation.” 261
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Animals are irreplaceable components of biodiversity, which is the basis of a habitable planet
for humans: “Assemblages of large mammal species play a disproportionate role in the
structure and composition of natural habitats. Loss of these assemblages destabilises natural
systems, while their recovery can restore ecological integrity”. 262
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Animal welfare and animal behavior considerations should form an integral part of any animal
reintroductions as part of rewilding activities. The UK Wild Animal Welfare Committee
underlines this need in its paper Animal reintroductions: who is safeguarding animal welfare?:
“Reintroduced species usually represent those historically present and derived from external
populations that may be genetically different from the lost species. This paper asks whether
animal welfare receives adequate consideration as part of the debate about animal
reintroductions and who, if anyone, acts as the guardian of animal welfare during these

260 D’Cruze, N., Green, J., Elwin, A. & Schmidt-Burback, J. 2020. Trading Tactics: Time to Rethink the Global Trade in Wildlife.
Animals 10(12): 2456. DOI: 10.3390/ani10122456
261 D’Cruze, N., Green, J., Elwin, A., and Schmidt-Burback, J. 2020.. Trading Tactics: Time to Rethink the Global Trade in
Wildlife. Animals 10(12): 2456.. DOI: 10.3390/ani10122456
262 Vynne, C., Gosling, J., Maney, C., Dinerstein, E., Lee, A., Burgess, N., Fernandez, N., Fernando, S., Jhala, H., Jhala, Y.,
Noss, R., Proctor, M., Schipper, J., Gonzalez-Maya, J., Joshi, A., Olson, D., Ripple, W., and Svenning, J. 2022. . An
ecoregion-based approach to restoring the world's intact large mammal assemblages. Ecography. 27 January 2022.
https://doi.org/10.1111/ecog.06098
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activities?”. There are welfare risks to both the reintroduced and resident wild animal species,
which need to be considered. 263
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The ECO article by some members of the CBD Alliance on “Animal Health and Welfare Key to
an Effective Post-2022 Global Biodiversity Framework” 264 and the Position Paper on “Key
recommendations for an ambitious, effective and transformative Post-2020 Global Biodiversity
Framework” 265 examine how the inclusion of animal health and welfare could support and
strengthen a new Post-2022 Global Biodiversity Framework. In particular, the “Sustainable
Use” narrative must be more tightly defined, using strict ecological criteria, and incorporating
global health risks and animal welfare concerns when examining sustainability.
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Some researchers reflecting on the CBD COP 15 conference noted that much conservation
science still rests on a foundational assumption focussing on how animals may benefit
humans. This focus stems from an anthropocentric culture that views humans as separate
from other species and of primary importance. Such a viewpoint is not unreasonable but often
results in treating other species and nature simply as objects and resources for human ends.
This assumption still underlies the way many people approach conservation. Thus, “[i]n
environmental science and resource management, the concepts of “natural resources” and
“ecosystem services” reflect the prevailing anthropocentric approach for assessing natural
value, especially through cost-benefit economic analyses.” However, to address the extinction
crisis effectively, it is argued that we must avoid technical advances or policies that remain
mired in anthropocentric assumptions. Instead, fundamental changes are needed in how we
view and value nature and other species. This change in focus requires a shift towards
ecocentrism, a moral point of view in which every species and ecosystem has intrinsic
value. 266 267

263 Wild Animal Welfare Committee. 2020. Animal reintroductions: who is safeguarding animal welfare? Scotland,
https://static1.squarespace.com/static/5edf4fd72d25275e3acc8c4a/t/5f4f99b13c28b129b0df37f3/1599052212900/Topic_State
ment_Reintroductions_Final_Feb_2020.pdf
264 World Federation for Animals. 2022. Animal Health and Welfare Key to an Effective Post-2022 Global Biodiversity
Framework. ECO 24 March 2022. https://eco2022cbdalliance.blogspot.com/2022/03/animal-health-welfare-key-toeffective.html
265 World Federation for Animals. 2022. Key recommendations for an ambitious, effective and transformative Post-2020 Global
Biodiversity Framework. Position Paper. February 2022. Available at
https://wfa.org/wp-content/uploads/2022/02/WFA-POSITION-PAPER-FEB-2022-Post-2020-GBF.pdf
266 Alberro, H., Taylor, B. & Kopnina, H. 2022. Conservation science still rests on how animals can benefit humans. The
Conversation. 8 June. https://theconversation.com/conservation-science-still-rests-on-how-animals-can-benefit-humans184671
267 Piccolo, J.J., Taylor, B., Washington, H., Kopnina, H., Gray, J., Alberro, H. & Orlikowska, E. 2022.. “Nature's contributions to
people” and peoples' moral obligations to nature. Biol. Conserv. 270: e109572,
https://www.sciencedirect.com/science/article/pii/S0006320722001252
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The Global Biodiversity Outlook is the flagship publication of the Convention on Biological
Diversity (CBD). 268 GBO-5 269 highlighted that Humanity stands at a crossroads concerning the
legacy it leaves to future generations. Biodiversity is declining at an unprecedented rate, and
the pressures driving this decline are intensifying. None of the Aichi Biodiversity Targets have
been met, threatening the achievement of the Sustainable Development Goals and
undermining efforts to address climate change. 270 Governments continue to provide subsidies
and perverse incentives that harm biodiversity.
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The Ocean Seabed and Biodiversity
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The United Nations Convention on the Law of the Sea declared the areas of the deep seabed
that lie beyond national jurisdictions to be the "common heritage of mankind" while giving the
International Seabed Authority (ISA), based in Kingston, Jamaica, the mandate to manage the
seabed's mineral resources.
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There is growing commercial interest in deep-sea mining. On March 28, 2019, ISA issued draft
regulations on exploiting mineral resources in the international seabed area. It stated: “The
new draft exploitation regulations will build on the exploration regulations already in place by
ensuring adherence to robust environmental standards, including baseline studies,
environmental impact assessments, environmental monitoring, and management.” The draft
regulations 271 were developed by ISA's Legal and Technical Commission, a 30-member expert
advisory body. Continued stakeholder consultations and revisions to the draft have taken
place, including via the 27th session of the Authority in Kingston, Jamaica, on 21 March-1 April
2022.

1432
1433
1434
1435

In its 2019 Report entitled 30x30: A Blueprint for Ocean Protection 272, Greenpeace argued that
deep-sea mining with no net loss of biodiversity was an impossible aim. Environmental NGOs
have appealed to ISA 273 and called on the agency to amend its mission to emphasize
protecting the marine environment from harmful effects.

268 Convention on Biological Diversity. Undated.. Global Biodiversity Outlook: 1-5. Montreal, Canada
https://www.cbd.int/gbo/#:~:text=Global%20Biodiversity%20Outlook%20(GBO)%20provides,genetic%20resources%20are%2
0shared%20equitably.
269 Convention on Biological Diversity. 2020. Global Biodiversity Outlook 5, Montreal, Canada.
https://www.cbd.int/gbo/gbo5/publication/gbo-5-en.pdf
270 Earth.Org. 2020. World Fails to Meet Single Biodiversity Target to Stop Destruction of Nature – UN. https://earth.org/unreport-aichi-targets/
271 ISA. 2022. Draft regulations on exploitation of mineral resources in the Area. ISBA/27/C/IWG/ENV/CRP.1 8 February 2022.
International Seabed Authority, Kingston, Jamaica. https://isa.org.jm/files/files/documents/20220208-IWG-ENV-CRP1.pdf
272 Roberts, C.M., Page, R.W., O’Leary, B. C., Allen, H. L., Yates, K. L., Tudhope, A. W., McLean, C., Rogers,A. D. & Hawkins,
J.P. 2019. 30x30: A Blueprint for Ocean Protection. Greenpeace, University of York & University of Oxford.
https://storage.googleapis.com/planet4-international-stateless/2019/03/5db0f88b-greenpeace-30x30-blueprint-report.pdf
273 Joint NGO call on the International Seabed Authority: Protect the marine environment from harm! Submission on the ISA’s
Draft Strategic Plan. https://www.savethehighseas.org/wpcontent/uploads/2019/01/2018_04_27_NGO_submission_to_ISA_9_07.pdf
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Appendix 3: What and How to Account for Indirect Effects of
the Animal Welfare, Environment, and Sustainable
Development Nexus: Some General Conceptual Considerations
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To develop an adequate approach to the Nexus between Animal Welfare, the Environment,
and Sustainable Development elements, one must identify which direct and indirect effects
should or should not be considered. One must then determine how best to take them into
account. Existing economic analyses, especially concerning pecuniary vs. real external effects
and efficiency versus distributional considerations, have been used in a recent paper (Ng
2020) 274 to address such questions. This Appendix briefly outlines the paper's arguments in
non-technical terms.
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First, fundamental economic analysis shows that we may ignore pecuniary external effects
and instead take real external effects into account. If one increases the consumption of a
good, X, and thereby increases its price for other consumers of X, the latter may be made
worse off. This effect is a pecuniary external effect as it works through the price system.
Efficiency is not affected as the losses experienced by other consumers of X are fully offset by
the gains for the suppliers/producers of X. On the other hand, if a factory emits CO2 or
otherwise pollutes the air, this real effect typically causes inefficiency (excessive
emission/pollution from the societal viewpoint). This inefficiency can be mitigated if such
external effects are already indirectly priced through adequate taxes on the relevant
emission/pollution. In such cases, no further restriction or accounting for the indirect effects is
necessary, as the higher tax revenues offset the higher external costs.
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It may be thought that if the consumers of X (above) who are made worse off by an increase in
the price of X are poor, their losses in overall welfare terms may be larger than the gains by
the suppliers of X, even if the losses are not actually larger in money terms. Because welfare
is more fundamental than money, we must be concerned not only with efficiency but also with
equality or distribution. This concern would make the evaluation of effects, direct or indirect,
very difficult. However, Ng (1984) 275 has shown that, in all specific issues (including the direct
and indirect effects in the Nexus), it is better to focus only on the efficiency issues, leaving
equality to be pursued in the general tax/transfer policies. Such a strategy of efficiency
supremacy for specific issues enables more equality at any given efficiency level. However,
complementing this strategy, we have to periodically examine whether more effort on the
general equality front should be undertaken.
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Ideally, we should aim to pursue all measures in all areas to maximize overall welfare.
However, due to time, imperfect information, and other costs, as well as changing
circumstances, we cannot achieve perfect optimization in all areas. The absence of perfect
optimization makes problems like the Nexus important and challenging. Apart from the

274 Ng, Y-K. 2020. Effective altruism despite the second-best challenge: Should indirect effects be taken into account for policies
for a better future? Futures, 121:1-10. https://doi.org/10.1016/j.futures.2020.102568
275 Ng, Y-K. 1984. Quasi-Pareto social improvements. American Economic Review, 74(5): 1033–1050.
https://www.jstor.org/stable/560
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example of poverty reduction leading to more chicken consumption discussed in the text, we
may consider another example. If petrol (or electricity, water, etc.) is already optimally priced
at its full social marginal costs (inclusive of production and external costs such as
environmental disruption) through, for example, taxation, then even environmentally conscious
altruists would not have to be concerned about excessive consumption of petrol. They should
consume petrol until the private marginal benefit equals the price, as purely self-interested
consumption dictates, because all relevant costs are already reflected in the price via the
levying of appropriate taxes. It is only where congestion and environmental disruption are not
adequately taxed and where the price of petrol does not fully reflect the full social marginal
costs that deliberate under-consumption may be socially desirable.
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It is more efficient for the government to impose sufficient taxation (raising the price of such
goods as petrol, electricity, and water sufficiently to cover associated indirect costs) as
opposed to engaging in daily propaganda on the radio urging people to be 'a water saving
hero', as was done in Singapore. 276 Such moral suasion may prove counterproductive as
'moral licensing' could occur (Merritt at el. 2010) 277. If one can easily become a 'hero' simply by
saving water, one may feel less need to behave morally elsewhere. It is more efficient for
governments to price water and other goods sufficiently to cover both direct and indirect costs
and to use moral suasion only in those areas where economic policies fail or are less effective.
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The presence of imperfect optimization raises a severe challenge in evaluating Nexus.
According to the economic theory of second best (Lipsey & Lancaster 1956, 278 Lipsey
2017 279), unless we can rectify departures from optimization in all areas (not possible),
rectification/improvement in any area may make the overall situation worse through
complicated interactions. To make a desirable choice, we must consider the complex
interrelationships in the whole system, again a practically impossible task. Therefore, we must
either make the impossible leap to the summit or accept that we do not know whether any
choice is moving uphill or downhill. This makes any evaluation, which includes any measure in
any of the three elements and direct and indirect effects of the Nexus, impossible. However,
Ng (1977 280 , 2017 281) has provided a theory of third best, which shows that, though we

276 Singapore is a city/country that has practiced efficient economic policies, such as using the efficient Vickrey (i.e. secondprice) auction to sell COEs (certificates of entitlement) for owning cars and driving on the roads. The toll for driving when the
roads are congested is higher than when they are not congested. Unlike the efficient Vickrey road-use pricing system, water is
under-priced and residents have been subjected to daily radio messages (‘moral suasion’) urging them to become a watersaving hero.
277 Merrit, A.C., Effron, D.A. & Monin, B. 2010. Moral self-licensing when being good frees us to be bad. Social and Personality
Psychology Compass, 4(5): 344-57. https://doi.org/10.1111/j.1751-9004.2010.00263.x
278 Lipsey R.G. & Lancaster, K. 1956. The general theory of second best. Review of Economic Studies, 24:11-32.
https://doi.org/10.2307/2296233
279 Lipsey, R. G. 2017. Generality versus context specificity: First, second and third best in theory and policy. Pacific Economic
Review, 22(2): 167-177. https://doi.org/10.1111/1468-0106.12220
280 Ng, Y-K. 1977. Towards a theory of third best, Public Finance, pp. 1-15. Reprinted in Pacific Economic Review, 2017, 22(2):
155-166. https://doi.org/10.1111/1468-0106.12219
281 Ng, Y-K. 2017. Theory of third best: How to interpret and apply. Pacific Economic Review, 22(2): 178–188.
https://doi.org/10.1111/1468-0106.12221
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cannot be certain of an actual improvement, we can be confident of an improvement in
expected welfare by:
•
•

Following the simple first-best rules under Informational Poverty, where the available
information gives no hints of improvement, even in the expected sense.
Following the third-best rules, where the first-best rules are revised to account for the
more important and known information, under Informational Scarcity.

We cannot achieve perfect optimization due to time constraints, imperfect information, and
other costs. Therefore, an approach to account for the indirect costs of the Nexus should
include the following:
•
•
•

Ignore pecuniary external effects;
Take into account and address real external effects, preferably through taxation and
taking into account important interactions; and
Focus only on efficiency (ignore equality/distributional effects) on specific issues and
address the equality/poverty issues through general tax/transfer policies.
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